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Bang & Oiufsen- 

for those who value design 

and quality 

This new Beocord 2000 de luxe has everything! 
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■ Split mixer controls ■ Two track record and playback plus four track playback 
■ High/low input impedance selectors ■ Threechannelinterchangeablemixerunii 

■ Variable echo facility 

Plus all the highly developed and proved mechanical and electronic specifications 
featured in the Beocord 2000. Price: 135 gns. Portable version 139 gns. 

For comprehensive information and the name of your nearest Bang & Olufsen Dealer, write to Geoffrey Smith, Bang & 
Olufsen U.K. Sales Division, Mercia Road, Gloucester. Tel: Gloucester 26841, or see the 2000 De Luxe at our London 
Showroom, 70-71 Welbeck Street, London, W.I. Tel: HUNter 2143. 
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BRITAIN'S LARGEST SPECIALISTS 

As Britain's largest tape recorder specialists we claim to have an unrivalled selection of the most up to date recorders on display in Gt. Britain. 
The most experienced staff with expert knowledge. Ideal demonstration conditions with every recorder ready for immediate demonstration 
and comparison. The finest FREE AFTER SALES SERVICING facilities available. The largest, most centrally situated and accessible 
showrooms in London devoted exclusively to tape recorders. Exaggerated claims? Don't take our word for it, put our claims to the test 
and visit whichever of our Showrooms Is most convenient to you. you won't be disappointed and it's ten to one that if you are interested in 
buying a tape recorder you'll become one more of our many thousands of satisfied customers. 

HIGHEST PART EXCHANGES 

INTEREST-FREE TERMS 

OVER 100 MODELS ON DISPLAY 

UP TO 2 YEARS' FREE SERVICE 

HIGHLY RECOMMENDED 

o 

9 
a 

V 
e 

SONY TC260 

O 

BREN ELL 
Mk. 5M 

U H 4000 

* 
* 
♦ 
* 
♦ 
♦ 

TRAVEL FREE TO NUSOUND 
To all our customers residing outside the Greater London 
Area we offer a unique Free Travel facility. For full de- 
tails by return, write to our Head Office: 191, Plashet 
Road, London E.I3. 

* 
* 
* 
* 
* 
* 

^ONY TOAH A brilliant new 4 track 3Ur«f IL.ZOU stereo model. Separate 
record and playback volume controls. Bass and 
treble controls. V.U. meters. Automatic tape 
stops. 7" Tape. 2 speeds. Superb Hi-fi quality. 
Complete incl. 2 dynamic microphones, fantastic 
"""" 95 gns. 

TRUV0X RI04 A first class quality 
mono tape re- corder. All transistorised amplifier. Frcq. 30- 

17,000. 3 Speeds. 7'Tapes. V.U. Meter. Mixing 
facilities. Auto tape stops. Locking pause con- 
trol. 4 Watts. 3 Heads. Before and after record monitoring facilities, etc. 79 gns. 

UHFR 40001 A superb 4 track 811 uncn tUUUL transistorised battery; 
mains portable. Unbelievable performance. 
Freq. 40-20.000. I Watt output. 4 Speeds. 5" 
tapes. Ultra lightweight only 6 lbs. Capable of 
recording to the highest standards and used 
extensively by professionals. 103 gns. 

SPECIAL OFFERS! 
B & O STEREOMASTER Brand new 89 gns. 
AKAI M69 Inc. mic. As new 39 gns. 
TELEFUNKEN 85KL As new 39 gns. 
PHILIPS EL3S34 Stereo Inc. mic. 55 gns. 

FERR0GRAPH 632 *^^0° 
amplifier unit with inbuilt monitoring amplifier 
included. For the perfectionist who is only content 
with the finest possible performance. 3 speeds. 
3 Heads. 4 Pre-amplifiers. 
Mixing. V.U. Meter etc. 

Auto tape stops. 
126 gns. 

SONY If ^SOA The f,ne" Vllue 'or J\jn I I V. X.DUH money. 4 track stereo 
tape record replay prramplifi .r unit. Incorporates 
the latest Sony tape deck. 2 V.U. meters. 
7° tapes. 2 speeds. Separate record'playback 
controls for each channel. For the budget-con- 
scious Hi-fi enthusiast. PflS 

V0RTEXI0N WVB One of 
the most 

tried and tested models available. This latest 
model has the new Wright & Wcaric 3 speed 
deck. 3 Motors. 3 Heads. Separate record/replay 
amplifiers. Before and after record monitoring 
facilities. 4 Watts. Variable bias. 84* tapes, etc. 

£115.10.0 

BRENELL Mk 5M The DntlltLI. I IK 31 I sivc ,nd mono 
recorder made by this famous British company. 3 
heads. 4 speeds. Up to 104* tapes. Bass, treble con- 
trols. Mixing. Before and after record comparison 
facilities. V.U. Meters. 6 watts output. Separate 
record/replay amplifiers. 93 gns. 

AKAI Mft Japan's finest. Complete Ml\m IIO Stereo. 4 speeds. Unique Akai 
Cross Field recording. Freq. 30-25,000. 2 V.U. 
Meters. 10 watts output. Auto tape stops. Bass, 
treble controls. 4 tracks. 7* Tapes, etc. Fantastic 
Hi-fi performance. | 

GRUNDIG TK6 A hi8h v«a«w ■« ■ nj quality battery/mams 
portable by the world famous company. 2 Tracks. 
2 Speeds. Frcq. 50-13,000. 44'Tapes. Meter for 
recording and battery level. Includes superb 
dynamic microphone. A portable recorder with 
big machine performance and quality. 

RFVHY 7*JA The stereo tape recorder VA iJO Jh-Jj JgKs ^ repUtali0n 
alone. One of Switzerland's finest products. Full 
professional record, replay facilities. 4 Preampli- 
fiers. 3 Heads. 2 V.U. Meters. Track to track 
facilities. Freq. 30-18,000. For the perfectionist. 

127 gns. 

SPECIAL OFFERS! 
FI-CORD 202A Brand new, few only 39 gns. TRUVOX R64 Inc. mic. 18 gns. 
SIEMENS 12 Stereo As new 39 gns. 
GRUNDIG TK60 Stereo Perfect order 49 gns. 

V0RTEXI0N CBL. 
cord/replay recorder, employs the latest Wright & 
Wearie 3 speed tape deck. 3 Heads. Two 4 
watt amplifiers. Mixing. Before and after record/ 
replay facilities. A recorder for those wishing to 
obtain professional results. £172 

WYNDS0R VANGUARD 
The newest model to the famous WYNDSOR 
stable. 3 Heads. Before and after record replay 
facilities. 3 Speeds. 4 Tracks. 7" Tapes. Frcq. 
40-15,000. 6 watts output. Detachable 8' Hi-fi 
speaker unit giving superb reproduction. A 
wonderful value for money recorder at 59 gns. 

B & 0 2000 T'lr n">" fully transistorised stereo recorder available. Its facilities are too numerous 
to list. Available in 2 or 4 track and suitcase or 
table model versions. A recorder for those wishing to purchase the finest available. 

119 gns. 

BRENELL Mk 5 III 
unchanged but highly developed over many years. 
4 Speeds. 4 Watts. 2 Tracks. 84'Tapes. Super- imposing facilities. Monitoring. 3 Motors. An 
extremely well made and thoroughly reliable 
design of high performance. §15 

************************** 
82 HIGH HOLBORN. W.C.I (I minute Holborn Underground) CHAncery 7401 
242/4 PENTONVILLE ROAD. N.I (3 minutes from King's Cross Station) TERminus 8200 
228 BISHOPSGATE, E.C.2 (I minute Liverpool Street Station) BIShopsgate 2609 
36 LEWISHAM HIGH STREET. S.E.I3 (I minute Lewisham Station) LEE Green 2399 
2 MARYLAND STATION, STRATFORD. E.I5 (adj't Maryland Station) MARyland 5879 
205 HIGH STREET NORTH, E.6 (opposite East Ham Station) GRAngewood 6543 

HOURS OF BUSINESS 
HIGH HOLBORN: 
Monday to Friday 9 a.m. to 6 p.m. Saturday 9 a.m. to I p.m. 
BISHOPSGATE: 
Monday to Friday 9 a.m. to 6 p.m. Closed all day Saturday. 
Open Sunday 10 a.m. to 2 p.m. 
KING'S CROSS, STRATFORD. LEWISHAM, EAST HAM: 
Monday to Saturday 9 a.m. to 6 p.m. Halfday Thursday. 

NUSOUND TAPE RECORDER CENTRES 
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Tandberff announce 

the netv 3 speedy 

4 track, totally 

transistorised 

series 12 stereo 

record & play hack 

Mli-Fi system 

r 

9 

m 

. i 
r.; 

■ 

★ 20 WATTS OUTPUT (10 watts per channel) makes 
additional Hi-Fi unnecessary. 

★ BASS & TREBLE Tone Controls. 
★ F.M. MULTIPLEX filters fitted (a MUST lor recording 

Stereo Radio). 
★ INTERNATIONAL CONNECTORS i.e. Phono and DIN 

and Standard Jack Sockets. 
★ CENTRE CHANNEL OUTPUT. 
★ PRE-AMP OUTPUTS. 
★ LOW IMPEDANCE MICS ★ PLUG-IN PRINTED 

CIRCUIT PANELS. 
★ INTERNAL SPEAKERS, etc. etc. 

r 

i 

i 

i 

i 

Tamllieni 
ELSTONE ELECTRONICS LTD. 
81 Kirkstall Road, Leeds 3. Teleohone 35111 
Please send details and price of model 12 and or other models 
In the range to :• 
(BLOCK LETTERS PLEASE) 

NAME       

ADDRESS   
TRM 1 

1 

I 

1 

I 

ANNUAL 

SALE 

^ Hi-Fi and Tape Recorder 

Bargains Galore! 

^ New and Used Equipment at 

once-in-a-lifetime prices 

This is your big chance to get the equipment 
you've always wanted at rock-bottom prices! 
You'll find genuine bargains by the score in 
new and high quality used high fidelity tape 
recorders, radios, radiograms, record players, 
cabinets, etc., etc. 

LOOK at these Offers! 

AKAI M7 Stereo with Accessories 
AKAI X4 Stereo Trans. T Recorder 
PHILIPS EL3534 Stereo 
PHILIPS EL3S86 Transistor 
GRUNDIG TK60 Stereo det. spkrs. 
TANDBERG 64 Stereo i track 
REVOX F36 Stereo f'i track 
TRUVOX PD99 Stereo i track 
SONY 521 Stereo 2/4 trk. det. spkrs. 
FERROGRAPH 422 Stereo 
SIEMENS Stereo 12 
VORTEXION WVCL Semi-prof. St. 
FI-CORD 202A Batt. Transistor 
HITACHI T/Rec. Hi-Fi Quality 
WHARFEDALE W2 Speakers (Pair) 
TELEFUNKEN 85KL de luxe 

IJI 1>*> y Call now and take your pick—pay cash 
#f f m m m or on interest free easy terms! 

. . . Don't miss this opportunity! 

R-E-W (Earlsfielri) LTD. 
NB.— Thh is our only address. 

266-268 (TRM) Upper Tooting Road, London, S.W.I7 
Balham 917415. 100 yds. Tooting Broadway Underground 
Station. Buses: 88, 115, 220, 181 and 711 Green Line. 

OUR 
List PRICE 

146 gns. 85 gns. 
99 gns. 85 gns. 
92 gns. 69 gns. 
26 gns. 19 gns. 

128 gns. 59 gns. 
115 gns. 85 gns. 
115 gns. 69 gns. 
72 gns. 59 gns. 

124 gns. 62 gns. 
115 gns. 79 gns. 
93 gns. 55 gns. 

165 gns. 89 gns. 
69 gns. 39 gns. 
42 gns. 27i gns. 
59 gns. 39 gns. 
83 gns. 49 gns. 
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Yours 

for less than 

one-third the 

actual price 

m 

i ^ JWi 
tab.-, - 

L-rn^L'^* 

■fcT "'i-; •>- r.-* -i 

T 

t 

HULARib 
Actjal sixo cf all picture ifii" « lai* 

3m 
MiCOmPANY 

3M Company commissioned these beautiful full-colour prints of Tiros, Mariner and 
Polaris from Oleg Stravrowsky, internationally famous painter. Each one is 
authentic in every detail, each one could be yours for a mere 7/6 (plus P & P) and 
the tartan tab from a reel of 'SCOTCH' Magnetic Tape. 
Framed in white painted wood in contemporary style, either individually or as 
a set, they make fascinating and educational decoration for a study, a boy's 
bedroom or, because the colours and designs are so good, for your living room. 

The research that leads the way in space 
3M Company research has provided communications systems for much of the 
space programme. The same research developed 'SCOTCH' Magnetic Tape with 
Superlife, used by tape enthusiasts all over the world. The most stringent precau- 
tions and meticulous standards are essential 
for all equipment used in space — the same 
standards are applied to the recording 
equipment sold to you. 
You can get your Tartan Tab from any 
reel of 'SCOTCH' Magnetic Tape, 4" size 

r 
1 
l 

or over. 

Scotch 

MAGNETIC TAPE 

first with the new ideas 

Minnesota Mining & Manufacturing Co. Ltd., 3M House, Wigmore St.. W.l. HUNter 5522 
COIUPANY 3M and SCOTCH are trademarks of Minnesota Mining and Manufacturing Company. 

To:3M Company, SPACE, 3M House, 
Wigmore Street, London, W.l. 

Please send me —tick which 
Tiros □ Mariner □ Polaris □ 
I enclose...... tabs-one for each 
and cheque/P.O. for   
(Each print 7/6 plus 2/- postage and packing) 

NAME   
(BLOCK CAPITALS) 
ADDRESS  

STICK YOUR TARTAN TABS HERE 
j Offer closes 31st Jan. 1967 ^ 
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UEQE'S VERQATIUTY FOfi VOU... 

The 

Twin recording 
amplifiers 

MONO/STEREO HI-FI TAPE LINK 

Variable bias Twin playback pre-amplifiers 

Rear sockets 
duplicated 
on front panel 

Instant comparison 
of original and 
recorded signals 

♦ 

: ■ Vt \ * 

O Q BirnfU 

. I O 

± 
/ 

Push-pull bias/erase 
oscillator 

D.C. heated 
valves 

, Twin recording 
P* level meters 

Dual concentric 
gain controls for 

recording amplifiers and ' 
playback pre-amplifiers 

Frequency correction 
for 4 tape speeds 

Designed for use with 2/2 or 2/4 track heads 

PRICE 
including 
power unit 
£46. 0. 0. 

Built to the same high standards as our tape recorders and decks 
this HI-FI TAPE LINK has been developed for use with your 
high fidelity equipment. It is capable of giving superb results when 
matched to one of our Mark 5 Series 3 decks fitted with the 
appropriate heads. Write for full details of this amplifier and deck 
and complete range of tape recorders. 

MARK 5 
SER ES 3 

MONO - HALF TRACK — TWO HEADS — 
MAGIC EYE 

(Available with recording level meter at extra 
cost.) 

High quality amplifier-with power output of 
2i watts r.m.s. and a frequency response of 
40—20.000 c/s—can be used independently of 
tape recorder — narrow gapped record/play- 
back head for extended frequency response- 
double gapped ferrite erase head to minimise 
erase noise—headphone monitoring. 

o 

' ^ 

A- 

MARK 5 
SERIES 3 
DECK 

- . t 

STB2 
MARK 5 
TYPE M SERIES 3 

MONO —HALF TRACK—THREE HEADS — 
RECORDING LEVEL METER 
Separate record and playback heads — sepa- 
rate record and playback amplifiers—ampli- 
fier frequency response 25-26,000 c/s +3dB— 
power output 2 watts r.m.s. — separate bass 
and treble controls — mixing of input signals 
— speaker monitoring whilst recording. 

Brenell 

BRENELL ENGINEERING CO. LTD. 
231/5 Liverpool Road, London, N.I. 
Telephone: NORth 8271 (5 lines) 

MONO/STEREO-HALF TRACK (Record/ 
playback) —QUARTER TRACK (playback) 
FOUR HEADS—TWO EDGEWISE METERS 
Designed for use with high fidelity stereo 
installations —adjustable attenuators on all 
input channels to ensure perfect matching 
with all auxiliary equipment — dual concen- 
tric recording level and playback level con- 
trols—cathode follower output—four channel 
mixing on mono programme sources —twin 
recording and twin playback pre-amplifiers— 
comparison of original and recorded signal- 
adjustable bias level—recording facilities for 
1/2 and 2/2 track—playback facilities for 1 2, 
2 2, 1/4 and 2/4 tracks — sound-on-sound 
facilities — two edgewise meters for record- 
ing level, tape output level and bias level. 
Optional extra: stereo power amplifiers 
and monitoring speakers. 
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Beware! This one is Wild! 

It's Ampex 1100: the professional recorder with an amateur price 

Just produced by Ampex, world masters ot Audio equipment, 
the 1100 is packed with exciting features. Features that make 
this professional standard stereo recorder a pleasure to use, a 
revelation to hear. It loads the tape automatically, reverses 
electronically, and the unique dual-capstan drive keeps precise 
tape tension without pressure pads, without wow and flutter, 
even at the slowest speed. 
No frustrating warm up with your 1100. It plays instantly. 
Perfectly. Because all its electronics are solid-state, Tantalium 
capacitors and Silicon transistors tremendously increase over- 
all reliability and performance. Weight and service problems 
are minimised. 

Punish it. It can take it. Over a third of the weight is rugged 
die-cast aluminium frames. So alignment is critically precise. 
And precision lasts a lifetime. The 1100 is the portable 
that can take rough handling. And still run silk smooth. An 
air-tight warranty sees to that. So does our name. Ampex. 
Thrilling voice . . . lovely body. The 1100 not only looks 
good, it sounds good loo. Compare it with live sounds: the 
truth is obvious. Compare it with other recorders; it's so much 
better the difference is embarrassing. 
Most men will never handle a machine this good. What about 
you? Be warned, it will drive you wild. It's the professional 
recorder with an amateur price. From: £149. 10. 0. 

AMPEX 

Ampex sales and service facilities are conveniently located throughout Europe and the Middle East. For more information write to; Ampex Great Britain Ltd., 
Acre Road. Reading, Berkshire. England. Telephone: Reading 84411. Ampex S.A.. Via Berna 2, Lugano. Switzerland. Telephone 091/3.81.12. Ampex Eutopa, 
G.m.b.H., 6 Frankfurt/Main, Dusseldorfet Strasse 24, Germany. Telephone; 252001-5. Ampex, 41 Avenue Bosquet, Paris 7e France. Telephone; 705.38.10. 
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a range of tape 

recorders to satisfy 

every amateur and 

professional 

enthusiast 

4000 REPORT 
A batter/ portable that offers you virtually every facility of a 
mains-operated recorder—with many exceptional new features. 
Four tape speeds provide an infinite variety of recordings. 
Price (inch microphone and tape) 103 GNS. 

22/24- HI-FI SPECIAL 
In many ways quite unique, this recorder meets the most 
exacting demands of a home sound studio. The Hi-Fi Recorder 
with a Test Certificate and Original Frequency Response Curve 
sheet for Hi-Fi systems. Price: 129 GNS. 

i- 
* 

f 

724 l_ STEREO 
A new, four track, all mains recorder priced at only 75 gns— 
and specially designed to meet the demand for an instrument 
particularly easy to understand and to operate. 

UNIVERSAL SOOO 
An ideal dictation machine and recorder ensemble for 
professional and business use. Three tape speeds, exceptional 
handling comfort and high tonal quality. Price: 95 GNS. 

-.s 

784 ROYAL STEREO 
One of the most versatile recorders in the world with a 
fascinating range of recording possibilities. A high-quality 
stereophonic model featuring a simple knob control with 
eleven different functions. Four track Price: 129 GNS. 

Quality production of tape recorders is the sole manufacturing aim of the UHER 
works. Specialisation has led to outstanding developments. UHER was the first to 
apply printed circuit technique to tape recorders and among the first to transistorize 
its entire range. The simple obsession of UHER manufacture—tape recorders for all 
purposes and to meet every professional and amateur demand—has won universal 
recognition for the superb quality of these fine instruments. Write for full information. 

BOSCH LIMITED 

205 G T. PORTLANDST., 
LONDON, W.1. 

Phone; LANgham2672-5 
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TAPE 
RECORDING 
MAGAZINE 

WQHILTMMILQUQH 

\ CADMIUM-NICKEL 

rechargeable 

portable 

SEALED CELLS & 

ACCUMULATORS 

£ 'UK 

NB *■ 

ADVANTAGES 
• Exceptional life; more than 

a thousand cycles. 
• Easy recharged, insensitive 

to heavy overcharges 
• Withstand impact and vibration. 
• Unlimited shelf life. 
• Total absence of maintenance. 

APPLICATIONS 
• Electronics and telecontrol. 
• Satellites, space applications. 
• Laboratory Equipment and 

measuring instruments 
• Transistorised radio and television 

receivers, electric razors, etc. 
• All types of portable equipment. 

CADMIUM NICKEL BATTERIES LTD. 
SPEDANT WORKS • PARK ROYAL ROAD 
LONDON N.W.IO Tel; ELGAR 7424 
A I D. 4 A R B Approved 
Licensees o(: 
SOCIEIE DtS ACCUMULAUURS FIXES £1OEIBACIION 
Romainvilie (Seine). Fiance. 

✓ 

Vol. 10 No. 9 September 1966 

IN THIS ISSUE 

Tape trends and tape talk 310 
By the Editor 

Broadcasting in stereo 311 
H. Burrell Hadden 

Stereo recording 312 
H. Burrell Hadden 

Around the manufacturers 315 
Denis Gilbert 

Tape recording techniques 318 
Denys Killick 
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By Audios 
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Tape records reviewed 326 
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Popular music on tape 326 
Don Wedge 

Organ music on tape 327 
Grahame B. Walsh 

New Products 328 

News from the clubs 331 

Tape Exchanges 331 

Advertisement Inquiries Service 333 

COVER PHOTOGRAPH: Our illustration, taken at the Decca 
recording session of " Peter Crimes," gives on indication of the way in 
which such a work is recorded stereophonically. In this Court scene 
Peter Pears is in the " box " on the left: Justice Swallow (Owen 
Brannigan) presides: and the chorus is herded into the "public 
gallery " by chorus-master Douglas Robinson. The markings on the 
stage of Walthomstow Town Hall were used in conjunction with detailed 
stage directions to give the full sense of realism and movement. Photo 
by Hans Wild. 

" TAPE Recording Magazine " Is published on the third Wednesday 
In the month, by Print and Press Services Ltd., from 7. Tudor Street, 
London, E.C.4. 

" TAPE Recording Magazine " is available by a postal subscription 
of 25s. per annum (U.S.A. 53.75) including postage, or it can be 
obtained at newsagents, bookstalls and radio and music dealers. In the 
event of difficulty, write to the Publishers at 7, Tudor Street. E.C.4. 

Back numbers, if still In print, are available at 2s. 6d. per copy. 
Address all communications 

7 TUDOR STREET. LONDON. E.C.4 

EDITORIAL 
FLEet Street 1455 

Editor, 
ft. DOUGLAS BROWN 

ADVERTISING 
LUDgate 9088 

Assistant Editor, 
FRED CHANDLER 
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Tape trends and tape talk 

By the Editor 

A PARTICULARLY attractive picture postcard 
which dropped on my desk a few weeks ago brought 
greetings from the first Czechoslovakian amateur 
tape recording contest, held in Kavlovy Vary. It 
was signed by ten of those participating. 1 should 
like, through this column, to reciprocate their good 
wishes and I hope they will send me a full account 
of the success of this first (so far as 1 know) amateur 
contest in Eastern Europe. Among the signatories 
on the postcard was Wilhelm Gluckert, of Mainz, a 
familiar figure at CIMES each year and presumably 
attending the Czechoslovakian event as an observer. 
I should like to see a regular exchange of observers 
between CIMES and similar events in Eastern 
Europe in future years. 

Our Dutch friends have now issued preliminary 
details of the International Recording Contest 
(CIMES) to be held in Amsterdam and Hilversum 
in October. The judging will take place, as in 1960, 
in the VARA radio studios. The Dutch electronics 
industry and the Dutch Radio Broadcasting Associa- 
tions are co-operating. 

The organisers report a number of inquiries this 
year from countries not organised in the Inter- 
national Federation of Sound Hunters and they say 
they expect a very large number of entries. For the 
first time there is likely to be a full British panel of 
judges this lime; we are entitled to four. 

A number of readers have inquired for more 
information about CIMES 1966. To date, no official 
entry forms are available, but it will be sufficient for 
those who have sent entries in the British Contest 
to write a letter to CIMES, 7. Tudor Street, London, 
E.C.4. identifying clearly the title of their tape and 
asking that, after the British event has been judged, 
it should be considered as an entry for the Inter- 
national. We will then see that the tape is collected 
and considered. 

Any readers who wish to submit for CIMES a 
tape which has not been entered for the British 
Contest should send it direct to the Tudor Street 
address, accompanied by the following information: 
Name and address, age and profession; title of tape, 
duration, speed, and make of recorder; details of 
tracks used (i.e. full track, half track or quarter track 
and mono or stereo): class in which entered; names 
of any collaborators: and information about any 
music or other material used. 

The classes in the International Contest are: Com- 
positions (up to 15 minutes). Documentaries (10 minutes!. 
Music (4 minutes). Actuality (4 minutes, Technical experi- 
ment (4 minujes) and Schools (10 minutes). 

It is vital that entries intended for the International 
event should be accompanied by full scripts, preferably 
in English, French and German. 

Philips, who this month announce in Britain their 
tape records in cassettes, have now under way a big push 
in the United Slates for stereo tape records in. cartridges. 
Expect stereo tapes here, too, before long. Half a dozen 
of the biggest manufacturers of recorders in America say 
they arc planning to build around this cassette. 

LAUGH WITH JEEVES 

r 

L □ 

A 
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"Hello, Fred, Would you mind bringing 
round your de-fluxer, I seem to have got 

my head magnetised." 

THE Journal of the Society of Film anil Television Arts 
has just produced an issue on the theme Tape or Film? 
And the advance of magnetic tape as a video recording 
medium is boldly challenged by some of the expert 
contributors. 

One of their complaints concerns the problems of 
editing with tape. The other problem is that it is easier 
to sell film to overseas networks, and these sales are 
important to the economics of the TV industry today. 

Also in the last few weeks we have renewed reports 
that video discs may stage some sort of break-through. 

1 still think, however, that the amateur enthusiast is 
going to have an exciting future with video tape recorders, 
when the price has been reduced some more. And for 
that reason we have been collecting basic information 
about video recording which will give amateurs, for the 
first time, a clear idea of what they can expect to 
achieve, and what is likely to be beyond them. 

In our next issue we shall publish a big feature on the 
making of " the first amateur sound-and-picture tape 
recording." Yes, we've made it! 

AN INCREASED DEMAND for TAPE Recording 
Magazine and an adjustment in our distribution arrange- 
ments may cause some temporary difficulties in some 
parts of the country in picking up a copy casually from 
your nearest bookstall. So, if you want to be sure of 
your copy, place a regular order with your newsagent, 
please. 
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BROADCASTING IN STEREO 

On July 30th the BBC began transmitting daily stereo programmes following 
years of experiments to find the most suitable system. Below H. BURRELL 
HADDEN relates the history of these experiments and describes the system 

now being used. 

THE first experiments made by the BBC in stereophony took 
place many years ago, in 1926 to be precise, only a very 

few years after sound broadcasting of any kind had become 
possible. Various experiments were made during the late 
1920s by radio organisations in America, Germany and by 
the BBC. The broadcasts were made on two separate AM 
transmitters, and the programmes included orchestral concerts 
from Savoy Hill, and an outside broadcast from the Old Vic 
of one of Dame Nellie Melba's farewell concerts. At this 
performance she sang, among other items, the " Willow Song," 
from Verdi's " Othello." 

These experiments were given very little publicity, but 
according to people who still remember them, the results were 
very successful. As a member of the London Control Room 
staff said to me when the present-day revival of stereophonic 
broadcasting began some years ago: " We have done all 
this before! " 

The present experiments began in January 1958, when, late 
at night, after normal close-down, the Third Programme 
transmitter at Wrotham and the Crystal Palace television 
sound transmitter were used for the left- and right-hand 
channels in an unannounced broadcast of some commercially- 
made stereophonic tapes. Following the success of this first 
attempt, it was repeated the following night, when I had the 
privilege of announcing some of the items. Later in the year, 
in May, the experiment was extended via land-lines to include 
the rest of the country, the broadcasts still being made on 
Third Programme and Television Sound transmitters. 

Following the success of these late-night experiments the BBC 
decided to start regular transmissions of stereophony on Saturday 
mornings, still using the two-transmitter system. It was always 
known that this system was a very uneconomic one, and more 
important, was not " compatible," that is, the programme could 
not be recevied in a satisfactory manner by listeners with only 
monophonic equipment. Before a full service of stereophony could 
become possible, some system of overcoming these difficulties had 
to be found. 

In the meantime, the BBC started on a full-scale series of 
experiments to determine how the studio techniques for stereophony 
differed from those from the normal monophonic transmissions, 
and also to find out whether it was a feasible proposition to 
expect that a satisfactory monophonic signal could be made from 
the addition of the two stereophonic channels. Many of the results 
of these experiments were broadcast in the Saturday morning 
programme. 

The studio experiments ranged through all the possible types of 
microphone technique, from the classic spaced omni-directional 
microphones to the single coincident pair, with the object of 
discovering the methods most suited to a broadcasting medium. 
A two-channel system was essential, since it would be difficult 
enough to transmit this over a radio link economically, and a 
greater number of channels would only increase the complexity. 
It was therefore necessary to discover the microphone technique 
which would give the best stereophonic results with a two-channel 
system. This work was to some extent helped by the fact that 
the average audience in any one place does not exceed three 
people, and so the floor area at the receiving end over which a 
good stereophonic effect must be obtained is not particularly large. 

After a number of careful experiments, it was decided to 
concentrate on a system based on the coincident microphones 

described by A. D. Blumlein in his classic patent of the early 
thirties. This system can give, the clearest directional information, 
and it is obviously necessary for a broadcasting organisation to 
make accurate positional information an important criterion, since 
it will be necessary to apply the techniques to the production of 
drama as well as music. Whilst in music it may be possible to 
tolerate vague positional information, in drama it may be important 
that a particular character or sound-effect should be heard from a 
specific point in the reproduced sound picture. 

Much of the early work in all the various types of programme 
was done using only one coincident microphone pair, usually a 
single stereophonic microphone of the electrostatic type, having two 
capsules in the same case. For much serious music this was found 
to be all that was required, and certainly this method gives the 
best stereophony from this type of programme. However for 
popular and light music, because of the conventions that have 
grown up in the monophonic field, it was necessary to add a 
number of reinforcing microphones in order to achieve the desired 
balance between the various forces involved. With suitable care, 
this can be done without spoiling the positional information too 
much, so long as it can be assumed that the listeners will not be 
silting too far from the centre line, and, as was said earlier, the 
audience is small enough for this to be possible. 

It was, of course, necessary to design and manufacture special 
mixing desks for the stereophonic experiments, and several of these 
were made. Because it was necessary to work in different types of 
studio, and also on outside broadcast programmes, these desks 
were made transportable, with their amplifiers on trolley-mounted 
units, connected to the desk itself by means of multicore cables. 
These desks have been taken all over the country, and have been 
used in all the BBC Regions, and in some of the famous concert 
halls and opera houses during the development of the technique. 

By 1962, when the first experimental transmissions of compatible 
stereophony were made in this country, the technique was well 
advanced. These transmissions were on the now well-known 
Zenith-General Electric multiplex system, now internationally known 
as the " PILOT TONE" system, and it is this system that has 
been chosen for the new service. In this system, the VHP trans- 
mitter is frequency-modulated with a complex waveform containing 
both stereophonic channels. The sum signal, the addition of the 
left and right signals, is fed to the transmitter in the normal way, 
and acts as the compatible monophonic signal for listeners with 
ordinary receivers. A difference signal, obtained by subtraction of 
the left and right signals, is amplitude modulated on to a sub- 
carrier of 38,000 cps, the sub-carrier itself is suppressed, and the 
sidebands are also frequency modulated on the main carrier. In 
order to enable the stereophonic receiver to decode the left- and 
right-hand signals, a pilot sub-carrier, unmodulated, at 19,000 cps, 
is also frequency modulated on the main carrier. This may sound 
a very complex system, and indeed it is, but it can be looked at in 
another way. It is as if the left- and right-hand signals were 
modulated alternately on the main carrier, a switch alternating the 
two signals 38,000 times every second. 

One of the major problems facing the BBC in the development 
of a stereophonic service is the distribution of the programmes 
throughout the country, and this arises from the fact that it is 
necessary for any line links to be very accurately matched. If the 
lines differ by even a small amount, either in frequency response 
or in the time it takes for the sound to travel along them, then 
the quality of the stereophonic signal will be degraded, and, 
possibly more important, so will the quality of the monophonic 
compatible signal. If the lime delay difference is more than a few 
microseconds the monophonic signal will be seriously distorted, 
even though the stereophonic signal can stand up to about 250 
microseconds without serious degradation. Difficult though this 

(Continued on page 312) 
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stereo^ recording 

By H. Burrell Hadden 

THE major advantage of tape recording as a medium for 
stereophonic reproduction is the simplicity with which two 

or more tracks can be recorded in synchronism. The tracks are 
simply laid side by side on the tape with suitable guard spaces 
between them to prevent crosstalk and reduce the effects of 
vertical tape movement due to imperfections in the transport 
mechanism. 

For monophonic recording, it has become established prac- 
tice to record on quarter-inch tape, and three methods of doing 
this have become common. Professional practice is to use the 
full width of the tape and to record a single track only thus 
presenting the maximum possible signal to the replay head and 
enabling the best possible signal-to-noise ratio to be achieved. 

For domestic use it has become practice to economise in tape 
by recording two, or even four, tracks on the quarter-inch tape 
(Fig. !). and with stereophony a similar state of affairs applies. 
The advantage, and the only advantage, of the four-track 
system is that it doubles the playing time for a given reel of 
tape. In all other respects, the two-track system will give better 
results, especially in terms of signal-to-noise ratio. But of 
course it is only possible to record in one direction, since the 
programme is spread over the full width of tape. This may 
all seem elementary, but the advantages of having the widest 
possible track recorded on the tape make the two-track method 
a must for serious recording. Indeed, many professional 

STEREO BROADCASTING 

(Continued from page 311) 

may seem, it is a problem which is soluble, but at some cost, and 
of course will lake some lime to achieve. An alternative method 
of distributing the programme would be to use radio links. 
In the meantime, the pair of lines to the Wrotham transmitter is 
very well matched, and there is virtually no difference between the 
transmitted signal and the received one, providing the receiving 
equipment fulfils its function correctly. 

What of the present developments'? The stereophonic control 
room developed for the experimental transmissions will be carrying 
much of the load of the first regular broadcasts, while the Third 
Network Continuity suite is being modified for stereophonic working. 
One of the Gramophone studios is rapidly being converted for 
the playing of stereophonic discs, and more transportable mixing 
desks are being built. The first major series of transmissions will 
be from the Promenade Concerts, and one of the mixing desks 
is being installed in the Royal Albert Hall, alongside the existing 
monophonic one. It is hoped that this desk can be used for all 
the Prom transmissions, both monophonic and stereophonic, thus 
saving on equipment and rigging time. There seems to be no 
reason why this should not be quite satisfactory. 

Many more exciting transmissions will undoubtedly follow, and 
we must congratulate the small band of technicians and producers 
at the BBC for the successful way in which they have developed 
their technique, and wish them every success for the future. 

organisations, in order to get the best possible quality, have 
gone to half-inch or even one-inch wide tape, with all the com- 
plications of bigger and bulkier tape machines. 

It may be pertinent here to refer to the tape itself, and the 
handling of it. On reproduction, the stereophonic image is made by 
sounds coming from two loudspeakers, and if the input to one of 
these loudspeakers is interrupted for even a fraction of a second, 
the whole sound stage seems to collapse, and the source flies 
rapidly to the other loudspeaker, only to spread out again as the 
second channel returns. 

This can be very distracting indeed, and is caused chiefly by one 
of two things. Firstly, if the tape is coated unevenly across its width 
drop-out will occur. This may be more serious on one track than 
the other, and will produce an incorrect balance. It will immediately 
become evident that this is more likely to be serious on the 
narrower tracks of a four-track machine. Manufacturers do their 
best to avoid drop-out, but nonetheless it does occur. 

The same effect, of the image collapsing to one side, can occur if 
the tape becomes buckled, so that it does not lie smoothly over the 
twin gaps on the tape head. This can happen if the tape is badly 
handled, for example, if the reel is picked up with the fingers 
gripping the tape itself, particularly it the tape has been badly 
wound. Incidentally, with any tape, monophonic or stereophonic, 
a slow, even, light wind is very much better on the grounds of good 
quality than a rapid, uneven one. Handling damage to the tape, 
causing poor stereophony, is much more likely to occur if the 
thinner tapes are being used, and so more care must be exercised 
when this is the case. In fact, for the best quality, standard thick- 
ness tape on a two-track machine would seem to be a must. 

So much for the tape, now for the machine. Most domestic 
stereophonic recorders have separate record gain controls for each 
channel, frequently ganged replay volume controls, and if tone 
controls are fitted, these are also ganged. Personally, I think it is 
a pity that the record gain controls are not usually ganged, since 
for all normal stereophonic use they must always be set so that the 
two channels have the same gain, if a " natural " spatial reproduc- 
tion of the original sound is to be obtained. If this gain balance 

(a 

3 
2 IL 

H? (b) 

4^111 

Fig. 1. (a) Half-track stereo tape recording and (b) 
quarter-track stereo, showing tracks I and 3 recorded in 

one direction and tracks 2 and 4 in the other. 

changes, the picture will be displaced laterally, and if it is necessary 
to change the level settings during recording, as it almost certainly 
will be. then there is the likelihood that the picture will move from 
side to side if the controls are not kept exactly in step. The record 
level indicators will not help us here, since they will vary with the 
position of the sound in the reproduced picture, just as much as 
with the loudness of that sound. Their function is to tell us when 
the level is too high or too low. and if one of them, for instance, 
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V 

SPREAD OF ORCHESTRAL 
SOUND 

« 
Fig. 4. (above): Desirable spread of orchestral sound when 
reproduced slereophonically and (right) microphone polarisa- 

tion to achieve this effect. 

K ESTRA ORC 

goes loo high, then both controls must be turned down by the same 
amount. If only the high one is adjusted, the sound will be moved 
from its correct position. This is so much easier to achieve if the 
controls are ganged. 
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Fig. 2. Coincident figure-of-eight microphone at angle CC 
then output from microphone A is represented by PC 

and that from microphone B by QO. 

The third important factor is, of course, microphones and their 
use. The simplest method for the beginner is to use a " stereo- 
phonic microphone.'" that is, two directional capsules mounted at 
right angles in one case (Fig. 2). These microphones are usually 
either moving coil cardioids. or ribbons, at least so far as those 
available at amateur prices are concerned. The ones used by the 
professionals are more frequently electrostatic types, often with 
variable polar response, but these can cost several hundreds of 
pounds. 

If such a microphone is not possible, two-ribbon microphones, or 
two cardioids. mounted very close together side by side, with their 
axes at right angles will give the same result. The microphones 
should be of similar type, otherwise their frequency and polar 
responses may not match, and movement of the image will result. 

The microphone is placed in front of the sound source in such 
a way that the source lies within the right angle formed by the two 
axes of the capsules, and this is almost all that needs to be done. 
But not quite. The distance of the microphone from the sound 
source will control not only the ratio of direct to reverberant sound, 
as in the monophonic case, but also the width of the reproduced 
picture. If the microphone is placed too close, say to a single 
speaker, then his mouth will extend across the whole width (Fig. 3), 
whereas if it is placed too far away from an orchestra, then the 
orchestra will appear in the middle with very little spread at all. 
For orchestral sound. I have always felt that the ideal position 
should be such that the left hand edge of the sound starts just to 
the right of the left loudspeaker, and the right hand edge finishes 
just to the left of the right loudspeaker (Fig. 4). In this way the 
loudspeakers seem to vanish altogether, and a very natural sound is 
possible. 

If it should be necessary to mix in other microphones, to improve 
the balance, or for special effects, then some form of mixer will be 
needed. Various manufacturers are now supplying these, but the 
serious recordist should be careful in the decision as to which to 
buy. Some of them are scarcely any more than two monophonic 
mixers, perhaps with a ganged master gain control, and whilst these 
can obviously be used, the job is very much easier if there is a 
means of ganging the pairs of faders on each mixing channel. It 
is also desirable that some form of balancing arrangement is pro- 
vided to equalise the gain of the two sides of each channel, and this 
can conveniently be done by providing pre-set gain controls, that are 
not ganged, before each fader. 

It is also a good idea to have some channels which can accept 
a single monophonic microphone, and then split its output between 
the two channels, in a variable manner so that the position of the 
sound from this microphone can be varied over the sound stage. 
Such a control is known as a " Panpot" (Fig. 5) by the professionals, 
and can be very useful indeed. 

■o 

A panoramic 
pulcntionietcr 

RH CHANNEL or " panpol... 
o 

One last word; and this concerns recording the new BBC trans- 
missions. The copyright restrictions on recording from the radio 
or other commercial sources should be widely known, but if these 
can be satisfied there is still a possible snag. A technical one this 
lime. The trouble is due to the presence of the 19,000 cps pilot 
tone in the stereophonic transmission. If nothing is done to remove 
this from the audio output of the decoding equipment there is a 
strong chance of unwanted noises appearing on the tape. These 
are due to the pilot lone beating with the harmonics of the record- 
ing machine's bias oscillator and producing an output in the audible 
range. The remedy is a sharp filter between the output of the 
stereophonic receiver and the input to the recorder, and many 
manufacturers are now providing these. If you should experience 
trouble in this way, the best course is to get in touch with the 
manufacturer. 
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INTRODUCING 

Dual 1019 
TRANSCRIPTION TURNTABLE 

with oi,uiomaiic record changing 

... the World's most sophisticated record playing instrument 

UNEQUALLED IN 

NEW 

•^Cue control for both manual 
and automatic operation enables 
Tone arm to be set down abso- 
lutely dead centre in exact 
groove intended. 

■y^Tone arm cueing height adjust- 
ment allows for variations in 
cartridge height. 

•^Rotating single play spindle fits 
with precision into Turntable 
and rotates with the record. 

★p irect dial bias compensation 
balances stylus force for each 
channel resulting in complete 
elimination of distortion and 
uneven wear on both groove 
and stylus. 

PRICE 39^ GNS. COMPLETE 
WITH TONE ARM 

Design * Quality * Performance 

* 

ma 

•y^The continuously variable bias compensation is applied around the pivot within the tone arm system itself and is dialled directly 
to correspond with the stylus force. 

These, and other unique features of the DUAL 1019 make it the outstanding turntable buy of all time. 
ASK FOR FURTHER DETAILS AND ADDRESS OF NEAREST STOCKIST 

The DUAL 1009 is also available. The unique tracking ability of the tone arm is an outstanding technical development while many 
other features contribute to a performance of superb quality. 
^Flawless tracking as low as J 
gram, with automatic stop and 
shut-off. 

f Four-pole induction motor with 
special hum shielding and 
elastic torque suspension. 

fContinuausly variable speed 
adjustment for each of four stan- 
dard speeds. 

^Smooth and constont rotation 
assured by dynamically balanced 
7^ lb. non-ferrous platter. 

DUAL ELECTRONICS LTD. RADNOR HOUSE LONDON RD NORBURY LONDON S.W.I6 POL 946S 
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FOCUS on stereo 

AROUND THE MANUFACTURERS 

DENIS GILBERT REPORTS ON THE ATTITUDES OF 

THE STEREO EQUIPMENT MANUFACTURERS 

TTAS the announcement of multiplex transmissions by the 
-■-ABBC burst upon the trade with the force of an atomic 
explosion, or has it been something of a damp squib ? What- 
ever the effect, the inauguration of the service is an historic 
event. 

One manufacturer said to me, "In advanced countries like 
Thailand they've had multiplex for years The silly thing is I 
don't know to this day if he was joking or if he was serious. 
The BBC have been putting out experimental transmissions 
in stereophonic sound since the late fifties with one channel 
on the television wavelength and the other on the Third 
Programme. These were followed, quietly, by multiplex. Now 
a brief paragraph tucked away in the middle of the daily 
paper announces the beginning of a regular multiplex service. 

Stereophonic sound requires specialised equipment. This has 
been made for many years, although it has been used principally 
for the reproduction of stereo discs and pre-recorded tapes. 
Manufacturing advances have been inhibited through the lack 
of definite information as to when broadcasting proper would 
start. Whether they have multiplex in Thailand or not they've 
had it in America for years; and whither America goes today 
we would inevitably seem to follow tomorrow. 

The reason for stereophony existing at all is quite simple. 
If we record an orchestra in mono the sound reproduced in the 
speaker lacks one essential quality. The orchestra was prob- 
ably positioned over a large stage; the sound issuing from a 
mono speaker comes from a single point source. We could 
use two speakers, appropriately spaced, and feed them from our 
mono signal. This would give no information as to the relative 
positions of, say, the timpani to the piccolo; all it would do 
would be to duplicate our single point source of sound. Oddly 
enough, this may well improve its apparent quality, but it 
will never, under any circumstances, be stereo. 

Try covering up one eye with your hand and then pick an 
object up from the table. You will find this difficult because you 
cannot accurately locate the object in space. The reason we have 
two eyes is to enable us to subconsciously measure the angle at 
which an object is seen and so place our hand directly upon it 
Ears operate as direction finders in a similar way. If you hear a 
scream you would automatically turn your head to the direction 
from which it came; if we recorded that scream and played it 
back we should simply turn towards the loudspeaker. This is a 
weakness in monophonic recording. It is overcome in stereo because, 
by using not one channel but two in the record/playback chain, the 
location in space can be determined by the listener. 

Two-channel stereo 
When we speak of stereo we invariably mean " two channel" 

stereophony. It should be remembered that stereo may be two, 
three, four or however many channels we like so long as they 
are greater in number than one. The larger the number of channels 
the more positive will be the directional information of the signal. 
Fortunately directional properties can be conveyed to a sufficient 
extent on two channels only, and this is the system employed on 
stereophonic records and in the BBC multiplex broadcasts. 

Because two channels are used, and they must be separate chan- 
nels—one right-hand and the other left—it follows that there must 

be two microphones, two parallel recording tracks on the tape, two 
playback amplifiers and two speakers. Mere duplication is not 
enough; each " pair " at every stage must be properly matched. An 
ingenious method is used in broadcasting to transmit the two chan- 
nels on a single carrier wave, and this is all " multiplex " means. 
It's not dissimilar, roughly speaking to the manner in which a single 
stylus can pick up two channels from a stereo disc. But what does 
it mean by way of equipment ? Can the manufacturers supply 
it, and, the sixty-four dollar question, will the public want to 
buy it ? The answer to that last question provides the key to the 
uncertainty and hesitation that one finds around the trade. 

Not that manufacturers arc depressed—far from it They've been 
making stereo equipment for years, standardised now with the 
" stacked " record/playback head. Not only has this equipment been 
available, it's been sold in ever increasing numbers. But just what 
proportion of stereo to mono recorders are made by any one firm 
is a closely guarded secret. My guess is that up to half our present 
output (in cash values) of home produced machines are stereo- 
phonic. I have qualified this by saying in cash values because owing 
to their greater complexity they must be more costly. Several 
cheap, simple mono machines might be bought for the price of one, 
good quality stereo outfit 

The lack of a suitable sound source influenced early design and 
a few years ago we had a number of machines that would play back, 
but not record, stereophonically. These were intended for use with 
pre-recorded tapes. But a full stereo recorder is very useful for 
sophisticated mono applications, such as dubbing across from track 
to track. Amateurs were quick to appreciate this and many stereo 
machines must have been sold for no other reason. The inception 
of the BBC multiplex service spells extinction to the " playback 
only " stereo machine; all future stereo recording equipment must 
be able to both record and play back. 

Multiplex decoders 

An ordinary VHF tuning unit has not been designed to sort out 
the two channels of a stereo broadcast. To do this it needs the 
addition of a " decoder." This gadget does just what its name 
implies. It decodes the multiplex message into its two separate 
channels. Suitable units are, or will be, available for all good 
quality tuners such as Leak, Pye, Quad, etc., but this still leaves 
the problem of the amplifier. 

One company who has taken the bull by the horns is Armstrong 
Audio Ltd. They have produced a most interesting range of inte- 
grated stereo amplifiers combined with tuners. At present their 
multiplex decoder must be purchased at an extra cost of £14 10s. 
to convert to full stereo reception. They have taken full advantage 
of the latest transistor techniques so that in one compact container 
we can have both the tuner and the amplifier for as little as £37 
10s. or for more powerful versions up to £61 10s. Armstrong are 
obviously gambling on the demand for this equipment being 
stimulated by the new transmissions, and the equipment they have 
designed would seem to adequately provide the facilities needed at 
reasonble cost. 

The purpose of the amplifier is, of course, to drive a pair of 
loudspeakers. Many people have been listening to stereophonic 
sound on pairs of matched loudspeakers for years. Again this 
demand had strongly influenced the type and cost of equipment 
available. Goodmans make no secret of the fact that their Maxim 
loudspeaker was designed with stereo in mind. 

Most of us have to think of two very important things when 
buying a pair of loudspeakers. Cost is bound to be the first con- 
sideration, but in this age of small living rooms, space runs it a 

(Continued on page 317 
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SIMPLY PERFECT... 

ONLY 
n 

5477$ 

High Fidelity Loudspeakers so smoothly span more 
than the entire audio frequency band with a single 
uncomplicated (albeit very ingenious) unit. 
There's no distortion or loss in'JORDAN-WATTS 
loudspeakers through tweeters, cross-overs, 
woofers, brilliance controls, etc. 

PRICE £24-10-0. 

JUNO 

i If you seek sound perfection 
with absolutely no compromise. 

JORDAN-WATTS offer you the truth, the whole truth, 
and nothing but the truth, in the reproduction of your 
signal. 
3-5 ohms OR 7^-16 ohms models. Capacity 12 
watts per module. 
Beautiful enclosures, too. Or available in chassis form 
for the constructor to make the simple enclosures from 
our drawings. PRICE £10-10-0. 
Please ask your dealer for a demonstration or send for 
leaflet of the range of systems available. 
Distributors: 
Boosey & Hawkes (Sales) Ltd. 
Deansbrook Road, 
Edgware, Middlesex. 

Manufacturers: 
Jordan-Watts Limited 
Benlow Works, 
Silverdale Road, Hayes, Middlesex. 

Jordan-Watts Loudspeakers — The Voice of High Fidelity 

TAPE RECORDER 

COVERS 

3SM 
3S49 
3MS 
35 4 

55 - Cosior I 
67 6 
M - If 6 

Grundif TK.I   
TK.5   
TK.6   
TK.8   TK.I4. 18 4 23 ... 
TK.I4L. I7L. I8L. 
TK.400 4 23L ...67/4 
TK.20   52/4 
TK.24   55 - 
TK.25   55 - 
TK.30   40 - 
TK.35   43/- 
TK.40 4 41 ... 44/- 
TK.44   82 - 
TK.5S  43/- 
TK.60   75/-* 
TK.830,3D 43/-* 
Cub  35/- 

T>l«funk«n 85   45/- 
75/15 4 76K ... 55 - 
95 4 96 ... 49/4 

Philips EL3538   43/- 
.. EL3542   43 - 

EL3534   70/ 
•Without pocket. 

Smart, waterproof cover to 
jive complete protection to 
your cape recorder. Made 
from rubberised canvaa in 
navy, wine, tan. jrey and 

jreen with white con- 
_ pipinjs, reinforced 
handy zip microphone 

and name panel. 
 «/- 
 n/i 
 7f/t 
  
 **/- 
 S7/*  S7/4 
 72,- 
 57/4 
 43/- 
 791- 

Stcll. ST455  
.. ST454  
.. ST458   
.. ST459   

S.ba 230S   
Eliub.than LZ29 ... 

FT. 4 ... 
Brenell Mk. 5 

., 3 sur Robuk RK.3 & RK.4... 
Sony 521   
Ferrosnph 80/- 
Revox F model  84/- 
Opucord 412. 414 8c 414 ... 43/- 
Truvox 92 8. 94   99/- 
Tandberc 72. 72b. 74, 74b. 

42. 62b, 64. 64b 
(hard caie) £7/1/8 

„ Soft case ... £5/12/6 
92 (hard case) OH 19 

43/- 
57/4 
791- 84/- 
79,4 
75/- 
64- 
77,- 
49/- 
47/4 

A. BROWN & SONS LTD. 
24-28, CEORCE STREET, HULL Tel.: 25413. 25412 

CD'J' 

MAINS TAPE RECORDERS 
*Akai X-300   190 gn 
•Akai 910  42 gn 
Akai 44s   75 gn 
•Akai M8 Stereo  I 
•Akai STI Stereo... 
Akai 355 Stereo ... 
•Beocord 2000 
•Beocord 1500   89 gns. 
•Brenell STB2   £150.0.0 
•Brenell Mk. 5/M Scries 3 93 gns. 
•Brenell Mk. V Series 3... 74 gns. 
Cossor 4 Tr. Stereo 1607 57 gns. 
Elizabethan LZ32  32 gns. 
Elizabethan LZ34  34 gns. 
•Eltra   49 gns. 
Ferguson 3218   33 gns. 
Ferguson 3222   33 gns. 
Ferguson 3224   44 gns. 
•Ferrograph 633   120 gns. 
•Ferrograph 431   95 gns. 
•Ferrograph 632 Stereo... 126 
Fidelity Major ... ... 35 
Fidelity Playmaster 2 Tr. 21 
Fidelity Playmatic ... 28 
Grundig TK400 2sp. 4 Tr. 47 
Grundig TKI4L   37 
Grundig TKI7L   43 
Grundig TKI8L   41 
Grundig 23L Auto ... 49 
Grundig TK40 4 Tr. ... 87 
Grundig TK4I 2 Tr. ... 83 
Grundig TKI20 ... 
Philips 3556  
Philips 3558  
Philips 3553  36 
Philips 3552  24 
•Revox 736  124 
Sony TC260   95 
Sony 250A Deck, Prc-amp 59 

oj gns. 

IS 

Sony 200   
Sony 500 ... 
Sony 600   
Stella 463   
•Tandberg Series 6 
•Tandbcrg Series 8. 2 Tr. 
•Tandberg Series 8, 4 Tr. 
Tandbcrg Scries 12 
Telefunken 203 
Telefunkcn 201   
Telefunken 200   
•Telefunkcn 85 de luxe ... 
•Telefunken 98, ; Tr. St.... 
Truvox R.I02   
Truvox R.I04   
•Truvox PD102 St. 
•Truvox PD104 St. Truvox R40   
•Uher 724L   
•Vortcxion WVA, 3 speed 
•Vortexion WVB, 3 speed 
•Vortexion CBL Stereo... 

39 i 
110 £ 54 i 

'III": 
39 f 
83 t 
95 £ 
76 £ 
79 £ 
93 £ 

£115.10.0 
£172.0.0 

Ins! BATTERY PORTABLES 
gns. Akai X-l V, 4 Tr. Stereo... 131 g 
gns. Cossor 1621  26 g 
gns. Grundig EN3 Notebook 23 g 
gns. Grundig TK6 ... ... 69 g 
gns. Loewe Opta 408   39 g 
gns. Loewe Opta 416  51 g 
gns. Philips EL330i   26 g 
gns. Philips 3586  26 g 

Sanyo Auto   22 g 
Sanyo Batt./Mains ... 36 g 
Stella 472   26 g 
Telefunken 300   49 g 
Telefunken 301 4 Tr. ... 54 g 
Uher 4000L  103 g 
•Uher 784 Royal  129 g 
•Uher Hi-Fi Special ... 129 g 

'Microphone extra 

LEADING STOCKISTS OF EQUIPMENT FOR 

TAPE and HI-FI 
. . . and NO EXTRA FOR CREDIT TERMS 

•fc Minimum Deposit 
No Interest or Service Charges on H.P. up to 18 months 
Free Service during Guarantee Period 

Prices subject to alteration as announced 
by manufacturers 

MAINS POWER PACKS 
Philips. Stella or Cossor £5.12.0 
Uher 4000, with cell ... 18 gns. Telefunken 300, with cell £16.17.0 
TAPE DECKS by Brenell, Wearice. 
TAPE-TO-DISC and Copy Service. 
MICROPHONES, MIXERS, etc. 

Hammond Condenser M 100 29 gns. 
AKG DI4S   £10.0.0 
AKGDII9   £20.10.0 AKG DI9C   £17.10.0 
AKG K50 Headphones ... £7.10.0 
Eagle Mixer  £3.3.0 
Grampian Reflector ... £6.15.0 
Grampian DP/4 Dynamic... £8.5.0 
Grampian Ribbon  £11.10.0 
Grundig Mixer (Stereo) ... 18 gns. Philips Preamp ... ... £6.10.0 
" ".Ribbon  £11.2.6 

# AMPLIFY 

Also in stock: microphones by ACOS, BEYER 
FILM INDUSTRIES. TELEFUNKEN. etc. 
• DEFLUXERS by Wearice, Walgain 
PRE-RECORDED TAPES 
by Columbia. H.M.V. and all E.M.I, labels, 
Crown, Phonoband, Eagle, etc, 
TAPE SPLICERS by Bib. Bond. E.M.I. 
Matching transformers, plugs, sockets, etc. 
STANDS of all types. TAPES 

HI-FI Dept.- 
(mono & Stereo) 
tt Tripletonc 

Cadet Mk. Ill 
B. & O. Pye 

Tru ♦ TU 
Quad Rogers B. & O. Leak 
Armstrong Pye Tripletone ♦ LOUDSPEAKERS 
Quad Pye W.B. Wharfedalc 
Goodmans Tannoy Leak 
Lowther Kef Rogers Elac 
S.H.B. Tandberg B. & O. 
Truvox Ditton ♦ MOTORS, PICKUPS 
Garrard incl. Thorens 
AT6, 401, etc. Tannoy 
Gcldring Shurc 
Connoisseur Ronette 
Decca Sonotone 
Transcriptor B. & O. BSR 
Philips SME Mk. II 
Ortofon Pickering 
Acos ADC 

All types of Diamond and Sapphire 
sty//, stereo and mono. Microlifts, 
Carrard, Coldring, Acos Pressure 
Gouges; Disc Prenner, Acos Dust Bug ♦ CABINETS—Record Housing 

l and GKD  

Please note our only address as below 

169-173 STREATHAM HIGH ROAD, LONDON, S.W.I6 
STReatham 0466 0192 
♦ FREE CAR PARK. Prentis Road 

Between St. Leonard's Church 
and Streatham Station 

OPEN ALL DAY SATURDAY—I p.m. Weds. 
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AROUND THE 

MANUFACTURERS 

(Continued from page 315) 

close second. One big, expensive loudspeaker we might just 
manage. But two . . . The trend has been for loudspeakers to 
shrink dramatically both in size and in cost, although the perform- 
ance of the miniatures does not pretend to be equal to that of the 
larger units. 

I was chatting to Mr. Watts of Jordan-Watts Ltd. They have 
produced a loudspeaker with a diaphragm only four inches in 
diameter. Its claimed frequency response is from 70 cps to beyond 
the audible range. The size is no more than 16-5 x 8 x 3! inches 
and power handling capacity is 12 watts. His partner, Mr. Jordan 
has written a book about these units under the title " Loudspeakers " 
(published by Focal Press at 42s.). 

Another firm in the miniature speaker business is Richard 
Allan of Leeds. Their " Mincite " enclosure is Hi- x 7 x 6i inches 
and costs just £15 plus tax. Alternatively the speaker module assembly 
can be purchased complete, without the enclosure, for as little as 
£8 plus tax. 

Apart from radio another sound source is disc—assuming, of 
course, that the laws of copyright are strictly observed. Stereo disc 
reproducers have been available commercially since 1958 and today 
almost all modern turntables can be converted to stereo by changing 
the cartridge and linking to suitable amplifiers and speakers. 
Famous names are Garrard, Thorens, etc. A new one in this 
country is Dual who produce a transcription unit with a combined 
micro-lift. This feature enables the stylus to be lowered or raised 
precisely at any desired groove on a disc, thus making dubbing or 
cueing a simple task. 

Live recording 

So much for " olf-the-air" and copying from disc. How about 
live recording, which, after all. is our prime interest ? A machine 
capable of recording and playing back stercophonically is naturally 
required. Brenell olfer not only their STB machines, but also the 
newly developed " Tape Link." This separates the electronics from 
the deck and provides a compact pair of record amplifiers and 
playback pre-amplifiers. Their Tape Link was specially designed 
with the owner of existing hi-fi equipment in mind and is well worth 
investigating. 

The Ferrograph stereo machines maintain the high standards of 
quality that we always associate with the name of Wright & Weaire 
Ltd. Resisting the temptation to rush into the market with a full 
stereo recorder too soon they concentrated on perfecting design. 
The result is impressive. 

Under completely different conditions Mr. S. Brown of Vortexion 
had a wonderful excuse to indulge in his private passion for re- 
search, so the versatile Vortexion CBL has been a favourite for 
several years. With its many facilities this machine is ideal for the 
mono enthusiast as well as the stereo convert. 

But we were talking about live recording, so we pass naturally to 
microphones. Because this is two channel work we shall need not 
one. but two. Many, many firms make microphones, and some of 
them have produced stereo models. At first glance these might 
appear to be single instruments, but in fact they comprise two separate 
units mounted at an angle in a single casing. If the units are omni- 
directional they will not be so effective in their stereo application 
as cardtoid or figure-of-eight patterns. Amongst the firms who make 
these compound microphones are AKG, Luslraphone and Sennhciser. 

Someone who should know better remarked the other day that 
no professional studio would dream of using one of these com- 
bination stereo microphones, quite overlooking the fact that AKG 
have been making and successfully selling their C24 professional 
stereo condenser microphone, at a cost of £230, for many years. 
By comparison, their D66 amateur dynamic stereo microphone costs 
£11 10s. 

Successful stereo recordings can either be made with a single 
stereo microphone or with two or more ordinary microphones 
suitably mixed on each channel. The technique to be used depends 
upon the circumstances of the recording. The advantage of the com- 
bination stereo microphone is that it ensures two properly matched 
units. One must, however, be realistic when considering cost. If a 
good mono microphone were to cost, say, £30. it would be un- 
realistic to expect its stereo equivalent to cost much less than 
£60. Further, two separate but identical mono microphones might 
prove more versatile than a single stereo one. Because of this fact 
manufacturers have tended to restrict the production of stereo 
microphones either to the lower, or frankly amateur price bracket 
on the one hand, or to the equally professional, such as the C24. 
on the other. 

Because ribbon microphones in general offer exceptionally good 
quality at low price, the Lustraphone ribbon stereo is well worth 
consideration. Alternatively a pair of Film Industries M.8's could be 
an interesting, and very satisfactory arrangement. Sennheiser are 
about to introduce a new moving coil stereo microphone, but at a 
sensible price. At the time of writing none is available, but 1 shall 
look forward to trying it in due course. And what about the London 
Microphone Company ? No news of stereo microphones in the 
future from this new name in the business, but I forecast the arrival 
of high quality directional moving coil instruments at prices that 
will be truly down to earth. A pair of these would be excellent for 
stereo. 

Mixing equipment is at least as useful in stereo applications as 
in mono, but again for best results mixers like all other components 
should be matched, one to each channel. A single stereo mixer 
provides the necessary duplication in one unit. Down at Wimbledon 
Vortexion are in the midst of a new building programme, and they 
have my sympathy for the chaos that involves. Because of pro- 
duction limitations (which are related to their careful testing routine, 
by the way) they haven't bothered to advertise the fact that they 
have been making full stereo mixers for some time. The range is 
comprehensive, including two, three, four and five-way per channel 
complete with master fade control. The cost is from £47 to £98. 
depending on model. Sensitivities and impedances may be to special 
order, so any desired combination can be achieved. As is usual with 
this firm, versatility and quality go hand in hand. 

Manufacturer's reactions 

Finally, the manufacturers' reaction to stereo. Predictably, 
they are in favour of it. It involves a duplication of equipment 
and therefore more business. But equally predictably the 
manufacturer is only going to make the goods he thinks the 
public will buy. Their hesitation in the past is very understand- 
able—but now that stereo is definitely here they will offer us the 
means to use it. If we. the amateurs, demand stereo equipment 
the manufacturers will provide it at varying levels of cost, all 
strictly related to quality. This is a highly competitive business 
where you get what you pay for and no-one makes a fortune 
out of it. 

Broadly speaking the public today do not buy radiograms 
any more—they buy " stereograms ". How much stereophonic 
effect they get out of them is open to question. But they still 
buy them. By using proper equipment we are at least sure to 
get the kind of sound it is designed to reproduce. Perhaps one 
day the purchase of a recorder will mean, by common under- 
standing. a stereophonic recorder. That day has not dawned 
yet—but it might—tomorrow. 

NEXT MONTH 

' Video recording for amateurs ' 

A special feature describing the production 
of the first amateur sound-and-picture tape 

recorded feature programme 

PLUS 

Composing a sound picture using mixers, 
splicers and editing kits. 
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STARTING TO RECORD 

AS a tape recorder is designed to record and to play back 
sound, facilities are provided for both feeding sound—or 

signals—into the machine and for passing them from the 
machine to other auxiliary equipment. When we start to record 
our signal might originate from any one of a number of sources. 
We might be recording live, in which case a microphone is 
required to convert actual sound vibrations into electrical 
impulses; on the other hand we might be using some other 
sound source such as radio, disc or even another tape recorder. 

The electrical impulses passed from the microphone are 
weak and are said to be at " low level." The impulses passed 
from radio or gramophone equipment are likely to be very 
much stronger and are therefore said to be at " high level." So 
we have at once two basic differences between these two kinds 
of sound sources. 

The signals must all be passed into the recording amplifier 
at roughly the same level, otherwise they cannot be dealt with 
adequately. As our sound sources may be at either high or 
low level they can only be successfully accommodated if suit- 
able input connections are provided on the recorder. Conse- 
quently it is usual to have at least two input sockets on every 
machine. One of these will be labelled " microphone." Be- 
cause the microphone signal is at low level it requires a very 
sensitive input. 

The second input might be marked " radio " or " gram 
As this is intended to accept a relatively high level signal it 
will be less sensitive than the microphone socket. Sometimes 
a third input socket is provided, in which case it will probably 
be labelled " diode." Where this is present it usually oilers a 
sensitivity roughly midway between the other two sockets. 

In earlier articles of this series we discussed recording speeds 
and it was pointed out that the choice of any one of the speeds 
available relates directly to the standard of quality required 
in the recording, bearing in mind the length of programme 
time and the amount of tape on hand. The appropriate speed 
is selected before recording starts; the switch is not then 
touched whilst recording is in progress. 

THE RECORD LEVEL CONTROL 

However complicated the control panel on a tape recorder 
might appear to be, there is only one variable control that will 
affect the recording whilst it is being taken. This is the record 
level control. Illustrated is the control panel of the Vorlexion 
WVB machine. All the other knobs are either intended to 
be pre-set before recording starts, or are for use during 
playback. 

Intimately related to the record level control is the record level 
indicator. This may lake any one of a number of different forms; 
some record level indicators are meters, others are so-called 
" magic eyes." The purpose of the indicator is to show the operator 
visually when the signal being fed into the equipment is so great 
as to threaten overload. The effect of overload is distortion. Most 
sounds are made up of loud and soft components, and the difference 
between them is known as the dynamic range. The most powerful 
passages of sound, which in speech and music are transient (they 
build up and then fade away), are known as peaks. The danger 
of distortion through overloading occurs when these peaks are 
being recorded. The magic eye type of indicator will show by the 
positioning of a fluorescent beam when this point is reached; with 
a meter the needle is deflected beyond a certain figure on a numeric 
scale. 

The function of the record level control might be likened to the 
turning on and off of a stop-cock. It permits more, or less, of the 
signal to be fed to the recording amplifier. The further clockwise 
it is rotated the more sound is "allowed through." Turning clock- 
wise is referred to as increasing the gain, and the further we increase 
the gain the more readily will the peaks register as approaching 
the point of distortion on the record level indicator. Under most 
circumstances (although there are important exceptions that we will 
discuss in a later article) it is desirable to record so that the peaks 
fall iust short of the distortion point. When this is accomplished 
the tape is said to be fully loaded or fully modulated. 

If from any given sound source we have loo little gain at the 
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TECHNIQUES 

So far in this series, DENYS KILLICK has dealt with the nature of sound 
itself, given a short history of recording, a description of the deck, or 
tape transport system, and the electronic side of the equipment, and.in the 
simplest terms, how it works. 
This month he turns to the more practical side of the hobby. 

record level control the record level indicator will show practically 
no movement and the recording registered on the tape will be so 
faint as to require an undue amount of amplification in order to 
hear its playback. On the other hand, if loo great a gain is present 
the recording on the tape will be distorted, perhaps to such a degree 
as to make listening unendurable. We have, therefore, to set an 
optimum level of the gain control for each and every recording 
we take. 

The act of increasing or decreasing the gain to find the right level 
is known as " modulating." When recording live, peaks of varying 
intensity are likely to be let loose on us at unpredictable or unfore- 
seen times. It is then essential to modulate the entire recording 
by watching the record level indicator very carefully and by taking 
appropriate action with the gain control. Live recording is going 
to be dealt with later in this series after we have discussed micro- 
phones and their properties, so at this stage I would like to confine 
my attention to recording from the other sound sources. 

When working from radio, disc or other pre-recorded sound 
sources the optimum level, once it has been found, should remain 
constant throughout the length of the recording. The reason is 
because all of these sources must, in the first place, have originated 
from microphone signals. In the case of gramophone records this 
would be in the commercial recording studio, with a broadcast it 
would be the BBC studio. Whatever the location the sound engineer 
would have precisely the same job to do (hat you would have to 
do if you were to record that same programme live. As the sounds 
are picked up by his microphones he would have to modulate the 
signal to iron out the peaks so as to avoid distortion—and this he 
would do merely by operating his gain controls. As the sound 
engineer has done this job once there is no need for us to do it a 
second time. Provided we can find the selling of the gain control 

FTI k >i I! 

0 0. . 

O 

4 ^ 

O 
The controls of the Vortexion WVB 6. In spite of their apparent 
complexity, the single variable control is clearly marked REC 
LEVEL. Note the recording level indicator with which it is 

associated, in this case in the form of a meter. 
on our own equipment that will cause the peaks to fall just short 
of distortion point there should be no need for further manipulation. 
RECORDING FROM RADIO 

Let us assume we wish to record from radio. To attempt to do 
this by merely placing a microphone in front of the radio speaker 
is quite hopeless; not only would it introduce all the acoustic 
inefficiencies of the loudspeaker, the microphone and the room 
itself, but the microphone will also collect any stray, ambient noise 
such as doors banging, telephones ringing, traffic passing, etc. One 
should never consider recording from the radio or any pre-recorded 
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sound source other than by direct electrical link fed into either the 
radio or the diode socket of the machine. As the problem is only 
one of matching sensitivities, the output at the radio and the voltage 
requirement of the input socket on the machine will be the deciding 
factors. Let's see how we do it. 

The easiest way to make a direct connection with radio equip- 
ment is to utilise the "tape outlet socket" on the radio itself, if 
one is available. It is necessary only to make up a connecting lead 
of screened, co-axial cable with suitable plugs at each end, one to 
fit the radio socket, the other the recorder. Harry Mack's recent 
article (July issue) provided adequate wiring diagrams for the con- 
nection. With co-axial cable there are only two conductors, the 
outer screen and the central core. If your lead works properly 
when it is made up, then it is wired correctly. The only possible 
error is a reversal of polarities, which will cause a loud hum. 
Reverse the connections in one of the plugs and the trouble 
should be cured. Persistent hum can be caused by a whisker of 
wire from the screening shorting across to the central conductor, 
or vice versa. Always examine joints carefully to make sure this 
has not happened. 

Older radio equipment is usually not provided with a tape outlet 
socket, although many sets do have extension speaker sockets, A 
link between the machine and the radio can certainly be made at 
this point, but it is likely to be less efficient for a number of 
reasons. Any deficiencies in the final audio stage of the radio 
amplifier land the circuitry in most simple receivers is primitive) will 
be passed on to the tape recorder. The level of output at the exten- 
sion speaker socket is governed by the main volume control on the 
radio itself; in order to pass an adequate level to the recorder it is 
usually necessary to turn up the volume in the radio so that the 
programme is audible through its own internal loudspeaker. Another 
snag with this arrangement is that if the radio is provided with lone 
controls these will affect the signal at the extension speaker socket. 
The lone control on most simple radios consists of a single knob 
which is merely a top cut. If this is so it should be positioned for 
maximum treble response as otherwise the sound will already lack 
its high frequency content before it is passed to the machine and 
the resulting recording will be of poor quality. 

Another possibility is the insertion of a tape recording outlet in 
the radio circuitry if one is not already present. This is a very 
simple job for any radio mechanic to do and should cost only a 
few shillings. Its position in the circuit is such that the level of 
output is unaffected by either the volume level on the radio or the 
setting of the tone control. These are obvious advantages, but the 
disadvantage is the possibility of introducing hum unless properly 
screened cable is used in the wiring, and the probable loss of high 
frequencies due to the capacitance of the cable itself. Whenever 
such a tape recording outlet is used the connecting link to the 
recorder should be kept as short as is practicable. 
USING A RADIO TUNER 

The best of all methods of dubbing from radio is to use a proper 
tuning unit instead of a domestic set The BBC VHP trans- 
missions provide a very high standard of quality, comparable to 
the best records. Tuning units comprise advanced circuitry designed 
specially to bring in the radio signal with a minimum of distortion 
or interference. They usually do not have a final audio stage and 
therefore have to be used in conjunction with other equipment. 
A tape recording of music dubbed from radio will be nothing but a 
constant irritation if it contains imperfections. These will stick out 
like a sore thumb every time the tape is played: the irritation in- 
creasing until in desperation the recording is erased. 

The only cure is to use equipment as likely to provide perfect 
radio signals as possible. Don't be misled by advertising which 
refers to VHP transmissions as "interference free." They arc— 
until an unsuppressed car passes the house, or worse, an aircraft 
flies overhead. As ignition troubles from cars decrease so the air- 
craft menace increases. Perhaps life on a desert island is the final 
solution . . . 

Whatever method is used a link lead will be required for con- 
nection to the recorder. If there should be a choice of input 
sockets, choose the least sensitive, usually marked " radio." Before 
making any connection turn the record gain control to zero. The 
connection can now be safely made and a signal will be passed to 
the machine. If you are using the extension loudspeaker socket in 
the radio, don't forget the radio volume must be turned up. 

If the record gain control is at zero there should be no movement 
in the record level indicator. Increase the gain by slowly rotating 
the gain control in a clockwise direction. Movement should begin 
to appear in the record level indicator, and if the sensitivity of the 
radio output is matched to the input, programme peaks might be 
expected to appear anywhere from one-quarter to three-quarters of 
the possible travel of the control knob. Carefully note the position of 
the knob at which the peaks fall just short of distortion level. Re- 
turn the gain control to zero, start the spools rotating and only then 
bring the gain control up to the pre-delermined recording level. 
Recording is now in progress and it should not be necessary to 
adjust the gain control other than very fractionally until the end 
of the programme. When this point is reached the gain control is 
brought slowly back to zero, the tape allowed to run for ten or 
twenty seconds and not until then are the spools brought to a halt 

SEQUENCE OF OPERATIONS 
You will note that the above follows a definite and logical 

sequence of operations, which I will now repeat: 
1. Determine recording level by operating gain control and 

watching record level indicator. Note correct level at which re- 
cording will be taken. 

2. Return gain control to zero. 
3. Start spools rotating. 
4. Slowly bring gain control up to pre-delermined recording level. 
5. Record programme without materially altering level. 
6. At end of programme slowly fade gain control down to zero. 
7. Allow spools to rotate freely for ten or twenty seconds. 
8. Stop machine. 

/\/\/\/i/\/\/\/\/\/\r 

GREMLINS manipulaled the artist's pen last month when 
he was drawing Figure 2 of this scries. Above is the 

corrected version showing schematically a recorded signal. 
The space between the doited lines is one full cycle. 

This is a discipline, or habit, which one should try very hard to 
develop. A recording taken in the sequence of operations listed will, 
on playback, sound as follows: starting with silence, there will be a 
steady increase of background noise to a fixed level, the desired 
programme will be heard in full, at the end of which the back- 
ground noise will steadily fade and will be followed by silence. 

If this procedure is not adopted programmes will go crashing into 
each other—the end of a recently recorded work could come 
abruptly in the middle of a double forte passage of an earlier re- 
cording! This will never happen if the rules are followed. There 
is a psychological impulse which causes most people to stop their 
recorders dead the instant the required programme has finished. 
This impulse must be overcome; always remember to fade down 
to zero and let the spools rotate before slopping the machine. In 
my class students will readily admit the need for such a discipline, 
but nine limes out of ten they forget to impose it on themselves 
when they come to record. 

There are snags, of course. How can we set the level properly 
before we start to record if the item we want is the only one being 
transmitted? The answer, surely is that it never is. Radio pro- 
grammes are on the air all day and every day. Levels should be 
preset. It's no use wailing for the programme to start—set your 
level first. There is a fairly constant variation in levels between 
the three BBC services. Home. Light and Third, and those variations 
will depend on your geographic location in relation to the trans- 
mitters. When one is really familiar with one's own equipment it is 
quite feasible to pre-set a level by experience rather than by obser- 
vation: fine adjustment may be made, if necessary, during recording. 

There arc dangers in setting recording levels by observation. If 
may be that the signal being passed from the radio is pianissimo and 
contains no peaks. If the level on the recorder were to be adjusted 
accordingly without taking this into account distortion would be 
inevitable when a peak did occur. For this reason experience is the 
best guide in the world. 

(Continued on page 321) 
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GRAMPIAN - RIBBON MICROPHONE 

Perfection of reproduction is 
assured when you use this 
quality engineered micro- 
phone. The exceptionally wide 
flat frequency response, virtu- 
ally level from 40 c/s to 15Kc/s 
combined with the excellent 
transient response makefhese 
microphones ideal for studio 
and similar work where a high 
standard of fidelity is always 
essential. 

Available in two models: 
Model GR1, has a semi- 
cardioid response giving a 
suppression of approximately 
10d8 to the higher frequencies 
at the rear of the microphone. 
Model GR2, has a bi-direc- 
tional "figure-of-eight" sen- 
sitivity pattern and is free 
from front-to-back frequency 
discrimination over the audi- 
ble frequency range, in both 
the horizontal and vertical 
planes. 
Both microphones are avail- 
able in four different impe- 
dances 25/30, 200, 600 and 
50,000 ohms. 
A  

lCjmm planj 

MICROPHONE 

Send for a technical data sheet to: 
GRAMPIAN REPRODUCERS LTD. 

Hanworth Trading Estate, Feltham, Middlesex. Feltham 2657. 

14/ 
POST 
FREE 
16 3 

outside U.K 

A BINDER FOR YOUR TRM's! 
Keep your copies of Tape Recording Maga- 
zine always tidy and handy for immediate 
reference in a specially made Binder.Two- 
tone green, gold-stamped on sturdy spine, 
each copy can be inserted as received to 
form a complete volume. 

% Always acceptable as gifts to TRM readers 
ORDER from PRINT & PRESS SERVICES LTD.. 7 TUDOR STREET. E.C.4 

SLEEP LEARNING AND THERAPY 
TIME SWITCHES with large clear 24-hour dial. 3 ons and offs £4-12-6. PILLOW SPEAKERS high intelligibility, only 4° square, matched to impedance of recorders. £3-3-0. 
ENDLESS TAPE CASSETTES: 15 mins. cycle at 3J £5-5-0; 10 mins. cycle £3-12-6; 8 mins. 
cycle £2-17-6. (Double at I;)- INFORMATION & GUIDANCE TAPE (3 gns) covers whole 
field of Learning and Therapy with demonstrations how to make your own tapes. INDUC- 
TION TAPE No. I (3 gns). Vital necessity for use in learning any subject. INDUCTION 
TAPE No. 2 (3 gns) for therapy. Equally vital where these revolutionary techniques are 
to be used for removing illnesses, disabilities, personality weakness, etc. 
Send now for FREE LITERATURE and FULL LIST with details of the optimum Tape Recorder for the 
job to: THE INSTITUTE OF SLEEP-LEARNING 
Dept. TRM. 16 KINGS COLLEGE RD.,'LONDON, N.W.3. PRImrose 3314 

— TAPE RECORDING RAADROOhS" 

ADVICE ON BUYING 

A TAPE RECORDER 

By J. F. Ling 2/6 (post free) 

Designed to help the newcomer through the ma/c 
of technical terms, spccificalions and facilities found 
in manufacturer's literature, with a chapter on the 
important features to check during an actual demon- 
Iration of a recorder. 

Available from: 7, TUDOR ST., LONDON, E.C.4. 

LEDA RECORDING TAPE 

THE ULTIMATE IN TAPE VALUE! British made to full specification. Leaders* 
Trailers and Stop Foils on all types 5" and above. Strong, attractive hinge-lid 
boxes. 
GUARANTEE. If you do not agree that the quality of this tape is as high as any 
you have ever bought (irrespective of price!) we will immediately refund your 
money and return postage costs. 
Standard Play Long Play Double Play Triple Play (P.V.C.) (P.V.C.) (Polyester) (Polyester) 
3" 150' 2.3 3" 225' 3/- 3" 300' 4 3 3* 600' 8 9 4' 300' 3 9 4" 450' 5/- 4" 600' 8 3 4' 900 12 6 5' 600' 8 3 5" 900' 9 9 5' 1200' IS 3 5" 1800 22 6 Si' 900' 10,- Si' 1200' 12 3 Si' 1800' 19 3 Si' 2400 28 6 7" 1200' 12 3 7* 1800' 17 3 7' 2400' 21 9 7" 3600' 38 6 
P. & P. 2 - per order. We also stock a wide range of accessories, all at lowest-ever prices 

S.A.E. list. 
LEDA TAPES (T), 30 BAKER STREET. LONDON, W.I 

Languages, studies, 
scripts, etc. by means 
of tape recordings 

played at a whisper through under- 
pillow speaker. 

SLEEP-O-MATIC UNIT 
including two speed tape recorder complete with microphone, time-switch and 
under-pillow speaker £27 10,'- plus 6/- post (Batteries 5/-). Two models avail- 
able, one for mains only and one for batteries which can be supplied with a mains 
power pack at 50.- extra. Both will take our special radio tuner at 42/-. 
Publications: " Sleep-Learning. Its Theory. Application and Technique" and 
" Mental Power Through Sleep Suggestion." Full details on request. 

RAPID RECORDING SERVICE 
21 BISHOPS CLOSE. LONDON. E.I7 
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The aesthetics of stereo By Lawrence Graham 

IT was said in this magazine the other month that the human 
car is a " very funny animal." The stereophonic effect 

takes full advantage of this peculiarity. In the reproduction 
of music there should be no more than an academic interest 
in the ability to position in space the instrumental components 
that go to make up the performance of a symphonic work. 
The orchestra performs in a concert hall or studio: when 
the sound is reproduced domestically the significance of the 
original positioning could be lost in absurdities. 

If stereo means that we can bring the concert hall into 
the home, is this what we really want to do ? Is it proper 
for the sounding brass to be lurking vaguely around Auntie's 
straight-backed chair? You can't wonder that the cat shot 
across the room as if all the devils of hell were after him— 
there just wasn't room for the double basses as well in the 
basket. But this could be stereo. 

There's another side to the coin. The sounds we hear from 
a speaker are not the sounds of the instruments, they are the 
sounds of the speaker itself imitating the original sound. When 
reproduced stercophonically the imitation is nearer to the original 
than it would have been monophonically. Why ? Presumably due 
to the " funniness " of the ear. 

There is no logical explanation for this phenomenon. If we set 
up play back equipment of precisely matching quality, one mono 
and the other stereo, there is no doubt that the stereo will sound 
better than the mono. But in order to achieve this improvement 
in quality we have also to accept directional information which we 
may not want. 

The true purpose of stereo is an improvement of quality; this 
improvement comes about as a by-product of the illusion of depth 
or perspective in space. But if the rendering of the perspective 
becomes more important than the intelligence of the programme 
itself, then the result is not only stereo, it's also sterile. The 
classic example was the stereophonic recording of a game of table 
tennis. 

Our new multiplex broadcasts will offer us stereophonic music. 
If our enjoyment is increased by the techniques of the new system 
they will be aslhetically satisfying. But a new technical toy is a 
tempting plaything. For how long will transmissions be confined 
to music ? Shall we have stereophonic drama, stereophonic fea- 

tures? Will Mrs. Dale pour her interminable cups of lea at our 
table; will Dan Archer lead his pigs around our living room ? 

The art of sound radio is the art of recorded sound, and our 
broadcasting authorities have, in the past, set a high standard in 
which we can rightly feel some national pride. Many sins are 
committed in the name of progress, and stereo for the sake of 
stereo is not only worthless but positively harmful. 

Under the monophonic system the mind is free to position its 
mental images at will without the constraint of an imposed direc- 
tional pattern. In dramatic productions this freedom of mental 
action is an essential part of the human ability to convert the 

aag V m 
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" Me have four heads . . . staggered! 

imitations of sounds from the speaker into a personal, individual- 
istic interpretation of the dramatic action. The imposition of 
directional instructions in the sound can only make the listener's 
impressions less personal, less individual. Indeed, it may invalidate 
a clearly formed mental image completely, replacing listener 
satisfaction with listener frustration. 

Let us hope that our programme producers will think deeply 
on these things. Let us hope that moderation will prevail—if it 
doesn't stereo could be the most retrograde step the BBC has ever 
taken. 

TAPE RECORDING TECHNIQUES 

Continued from page 319) 

When quiet passages are being passed into the equipment the 
movement on the record level indicator will either be minimal or 
perhaps not even be present at all. The temptation at such a lime 
is to increase the gain, just to be sure that the recording is being 
satisfactorily made. At all costs this temptation must be resisted. 
To bring up the gain at such a time is the equivalent of trying to 
record a whisper as a shout. Manipulation of the gain control 
during recording will not only upset the dynamic range of the work, 
giving it false values, but it will also affect the background noise 
levels which will vary in propoprtion to the amount of gain that is 
applied. So having found the right recording level leave the control 
strictly alone. 

Recording from radio is really so simple as not to require any 
further explanation. The instruction booklet given with the recorder 
should deal with any differences peculiar to that particular machine, 
but these comments of mine can be taken to apply generally. 

I have referred to the need to avoid loss of quality due to incor- 
rect setting of tone controls on the radio. The same thing applies 
when dubbing from disc or another tape. For such work we need, 
ideally a flat response from the playback equipment. By a flat 
response we mean without loss or emphasis of either treble or bass. 
Every owner of auxiliary equipment should determine for himself 
at precisely which setting of the controls this flat response is 
achieved. Deviations from flat may then be deliberately introduced 
to correct deficiencies in the sound source, thus giving a copy that 
is " better " (at least in that respect) than the original. 

In terms of pure quality we can never improve a sound by record- 
ing it. Amateurs are often fooled in this respect. When dubbing 
from radio it is natural to listen to the sound from the radio's loud- 

speaker as it is being recorded. At the end of the programme the 
tape is wound back to the beginning and a comparison is then made. 
But when the tape recorder is played the volume is turned right up 
and the sound goes belling all round the room. " There we are. it 
sounds better! " 

Don't be misled. For comparisons of this kind you /m/sr not 
only maintain the same relative volume levels but also use the same 
loudspeaker and amplifier both for the radio and the tape playback. 
The fundamental quality of the sound, as such, is never improved. 
To the contrary, when we record we add spurious noise that inevit- 
ably originated in the tape recorder. We can improve the quality 
only by improving the sound source. 

An unskilled person should not try to make direct connection to 
an AC/DC radio where the chassis is live, or to a television set 
where very high voltages are present. Never attempt to make such 
a connection unless you arc quite certain you know what you are 
doing—I'd hale to lose a reader prematurely. 

There can be a danger to the machine itself if a connection 
were to be made with the gain control in an advanced position. 
Connection to input sockets should always be made with the 
gain control at its zero selling. This is a safety precaution you 
won't have to think about if you get into the habit of 
following the listed sequence of operations. 

The kind of recording I have been describing is so easy as 
to be almost boring. It calls for no skill and little ability. It 
is useful in providing exercises in basic recording routines which 
should be followed meticulously and repeatedly until they 
become as automatic as the sequence of operations through 
which you go when you drive your car. Live recording is a 
very different kettle of fish, and we'll start to think about that 
next month. 
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Oly, Oudiat, 

I HAD an inieresting query from a reader 
the other day. He wanted some help in 

demonstrating to a dramatic group the 
validity of recorded sound as an art form. 
This is not quite so difficult as it might seem. 
One has to remember that in any medium, 
including the traditional ones of painting, 
drawing and sculpture, the artistic merit of 
the work depends, not on the medium, but 
the artist. Just because my scribbles with 
a lead pencil on a sheet of paper are not art 
does not lead us to conclude that drawing 
is not an art form. Commonsense tells us 
it is, but only when the draughtsman is an 
artist. 

So it is with recording. The artistic merit 
of programme material will depend on 
several factors, the most important of which 
is the skill of the recordist and the least 
important is the complexity or cost of his 
equipment. If I buy a better pencil I shall not 
necessarily draw any better. On the other 
hand an accomplished artist will work better 
with good materials than poor. But, what- 
ever materials he has available he will slill 
work. Lack of equipment is no excuse for 
lack of work. 

The best programmes begin as ideas. Ideas 
are things that come to one as the result of 
thought. Thought is something that costs 
not a single penny, only effort. But an idea 
is of no use until it has taken on tangible 
form, so it has to be written down. Even 
more effort is required at this stage. A 
proper script is prepared, and all the recorded 
sequences are imagined. I can remember 
the late Lawrence Gilliam, head of BBC 
features for many years, saying to me, 
" Recording in the mind saves miles and 
miles of recording tape." Of course it does, 
and it doesn't need any equipment either. 

The owner of an excellent script, bril- 
liantly devised and written should always be 
able to lay his hands on the equipment for 
the mere technical job of recording. The 
tragedy is that too many people own the 
means but lack the ideas. 

• * • 

T S « change from microphones I've been 
spending some lime working on a com- 

parison of speakers. We lined up three 
instruments, my own Goodman infinite baffle 
unit, an amateur assembled Healhkil Cols- 
wold and a non-proprietory enclosure con- 
taining a tweeter and a good quality ten- 
inch cone. For our tests we played back 
tapes of known quality to a listening panel 
which included the composer of the recorded 
items. The results were very interesting. 

It was immediately obvious that the unit 
of uncertain origin was quite hopeless when 
compared with the other two. This empha- 
sises the need for proper acoustic mounting 
of speakers. These, although of good qua- 
lily, had just been screwed into a smart- 
looking box. The sound lacked both bottom 
and lop response. The only thing it had 

that the others didn't was shocking cabinet 
resonance. This trouble is very obvious 
when playing back voice recordings—it 
sounds as if the broadcaster is in an echo 
chamber and it can be so unpleasant as to 
be almost painful to the ears. This loud- 
speaker was so had there was no point in 
including it in any further tests, so it was 
eliminated with a very black mark. 

My Goodman is their old l.B.3 model 
which has not now been produced for many 
years. It was, I believe, comparatively 
expensive. The Healhkil Colswold is reason- 
ably priced at less than £30 in kit form. 
We bad carefully arranged the demonstration 
so that we could fade from one loudspeaker 
to another—and then bacK again—at any 
desired point in the programme. This 
arrangement proved very necessary because 
the differences were so slight they could only 
be delected by immediate comparison of 
selected instrumental phrases. The Good- 
man proved to have rather more edge or 
brilliance to its sound but this was so mar- 
ginal that our musician had the greatest 
difficulty in identifying which speaker was 
operating unless we offered comparison by 
switching from one to the other. 

Our conclusion was that both loud- 
speakers were very good indeed. I frankly 
didn't expect the home-made Cotswold, at 
less than half the price of the Goodman, 
to stand up very well to such a stringent 
test. Which only goes to show that one 
shouldn't jump to conclusions. The owner, 
by the way, was very complimentary about 
both the service he had from Daystrom and 
the clarity of the do-it-yourself instructions. 

« » * 

I have just bought myself a new desk: 
a startling news item of no interest to 

anyone. But I mention it because my 
private papers were always in a muddle. 
The confusion became unbearable. Breaking 
point was reached and passed. I am now 
broke, tidy again and in possession of a 
beautiful, new piece of furniture. In the 
ghastly sorting out process I came across 
more horrors than I care to mention, one 
of which was an unpaid renewal notice 
dated two years ago for the insurance policy 
on my recording equipment. 

Some readers might not be aware that 
insurance policies to cover loss, theft and 
even accidental breakage are available at 
very low premiums. The sensible man not 
only has a policy but remembers to pay the 
premium! If you're not insured it would 
be advisable to inquire of your usual 
insurance company. Some do not offer 
this kind of cover, so if there is any difficulty 
drop me a line or fill in the inquiry voucher 
at the back of this magazine and you will be 
put in touch with a reputable firm who will 
be pleased to help you. A few shillings 
spent could save many pounds—and much 
heartache. 

» • • 
Having mentioned Lawrence Gilliam I'll 

close with a yarn of his. He had been sent to 
Greece to report on an earthquake, and he 
took with him an E.M.I. L2 portable recorder. 
At the scene of the 'quake conditions were 
desperate, with crumbling buildings and out- 
breaks of fire. Out comes the machine and 
microphone, but to his horror the spools 
won't turn. Having no tools he searched 
the ruins for a mechanic and finally found 
one who couldn't speak a word of English. 
Sheltering in a cellar he indicated what was 
wrong by sign language and the mechanic 
unscrewed the deck. " What d'you think 
we found?" he would ask with an enor- 
mous laugh. " The elastic band had 
broken . . . !" 

ON THE FRINGE 

A new monthly round-up of 

news from the world of hi-fi 

LET us all rejoice at the exciting news 
of daily BBC stereo transmissions. 

But our joy is not unconfined. The 
stereo transmissions will be available at 
first only to listeners within the service 
area of Third Network VHP transmitters 
at Wrotham and Dover (South East 
England) but it is planned to extend them 
to the Sutton Coldfield VHP transmitter 
(Midlands) in about 12 months and then 
to the Holme Moss VHP transmitter 
(North of England) in approximately 15 
months. 

Here's the rub. If you live anywhere 
else in the UK, no one will predict how 
long you may have to wait for FM 
multiplex stereo. Extensions of the service 
—after the 15 months" period—both in 
relation to coverage and to the number and 
type of programmes transmitted, will be 
considered, to use the BBC's phrase, " in 
the light of public reaction and of the 
economic resources available." 

It appears that the availability of suitable 
landlines by the GPO has made possible 
this new BBC stereo service, but many 
radio engineers today think that high-grade 
radio links could well replace some land- 
lines and avoid many of the distortion 
problems. There are technical factors in- 
volved in using direct re-broadcasting be- 
tween FM transmitters, including fading and 
co-channel interference snags where long 
distances are involved, which in turn might 
mean reduced signal-to-noise ratio in the 
stereo mode. 

But such a method of distribution could 
reduce costs and surely the enthusiasts 
would be willing to erect a belter aerial— 
a multi-element array—than the ordinary 
dipole to give a better signal pick-up in 
fringe areas'? 

So far it seems that only a few well- 
known names such as Quad, have made 
available stereo decoders for use with their 
radio tuners/receivers. But various models 
are promised from such British manu- 
facturers as Rogers Developments, Arm- 
strong and Radford Electronics. 

Pye has a suitable radio receiver for 
FM-multiplex reception, and, of course, such 
Continental names as Bang & Olufsen, 
Telefunken, Arena and Braun, offer equip- 
ment suitable for stereo radio reception. 
Tape recordists with stereo machines now 
have programme material to experiment 
with, and all stereo programmes, or stereo 
items within programmes, will be marked 
by a special ' s' sign in the relevant editions 
of " Radio Times." 

The demands of colour television and 
extension of the BBC 2 service all present 
problems for the BBC's limited finances, 
but we entreat every reader concerned with 
quality sound recording/reproduction to 
badger the BBC for an expansion of FM 
stereo as quickly and as widely as possible 
—even if we have to pay for it by an in- 
creased licence fee. Once you've heard a 
good stereo radio programme you'll think 
it worth the trouble and expense—at both 
ends of the chain. 
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LOEWE(^)OPTA 
Hi-Fi Tape Recorders 

F=OFl JPEKFECTiOJM iN SOUND 

THE NEW OPTACORD 408 

THE MOST COMPACT MAINS 
AND BATTERY RECORDER 

Single Speed 3 J i.p.s. Twin Track. For use 
on Mains, Batteries and Car Batteries. 39 GNS. 

THE LATEST OPTACORD 416 

OPTACORD 416 
Specification as Optacord 408 plus dig. counter, tone and |" I 
volume controls, 2 speeds 3f i.p.s. and l| i.p.s. Twin Track. 3 1 GNS. 

OPTACORD 416 DIA 

62 GNS. 

THREE-IN-ONE MAINS-BATTERIES-CAR BATTERIES 

71/73 GT. PORTLAND ST., LONDON. W. 
Telephone: MUSeum 2901/5 

As Optacord 416, with built-in Synchronisation for 
Automatic Slide Projector. 

■■V. 

TAPE DECKS - RECORD PLAYERS - HI-FI EQUIPMENT - MICS - RADIOS - SPEAKER SYSTEMS 

^■rrnrj,^^ jfa fjrsi cf|0/ce jn /-//-F/ Equipment 

ONE CANNOT COMPROMISE WITH HIGH-FIDELITY. THE ONLY WAY TO SAVE 
MONEY IS BY BUILDING THE MODELS YOURSELF! 

Compare any Heathkit model 
for price, performance, quality 
Ease of assembly is guaranteed—even for chose withouc previous experience—by 
che comprehensive yec simple step-by-scep construction manuals supplied with every 
Heathkit model. 
Because you build them yourself—Heathkit units cost considerably less than 
comparable pre-assembled equipment. You cannot buy che parts any other way as 
cheaply. 
Every Heathkit product—assembled in accordance with our instruction manuals 
is guaranteed to meet published performance specifications, or your money will be 
cheerfully refunded. 
By taking advantage of our convenient credit terms—you can enjoy your model 
right away—and pay for it in easy monthly instalments. 

OUR WIDE RANGE INCLUDES:— 
AUDIO 
Cabinets, Turntable Units. Mono and Stereo Amplifiers, Pickups, Speaker Systems, Mono and Stereo Control Units. Tape Preamplifiers, Tape Decks, etc. 
RADIO 
AM/FM and FM Tuners. Transistor Radios, SW and Communication Receivers. 
TEST INSTRUMENTS 
A range of Audio Test. Home Workshop, Service, and Laboratory Instruments. 
MISCELLANEOUS 
Children's Hobby Kits, Tool Kits. Intercom, Electric Organs, and a wide range of 
Amateur Radio Gear. 

SEE THE COMPLETE HEATHKIT RANGE IN THE FREE CATALOGUE 

MALVERN 

TRANSISTOR MIXER 
TM-I Kit. Ell.li.i 

CABINETS 
from £11.12.6 

to £23.15.0 
ind. P.T. 

Tran.I,tor Stereo 
Amplifier Kit AA-22U from 

£39.10.0 
Tran,i,tor FM Tuner Kit 

from £20.19.0 inc. FT 

TAPE SPEAKER 
•4 DECKS 

from £13.10.0 
to £36.15.0 

► SYSTEMS 
from 

£11.17.6 kit 
to £33.17.0 BERKELEY 

Without obligation please send me 
FREE BRITISH HEATHKIT CATALOGUE 
Full details of Modelfs)  
Name  
Address  
(Block capitals please)  T.7 

ALL MODELS also available assembled. Prices on request. 
Deferred Terms available in the U.K. over £10! 

DAYSTR0M LTD. 
Dept. T.7 
Gloucester, England 
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TEST 
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BENCH 

SONY TC-260 

By H. Burrell Hadden 

THE Sony TC-260 stereophonic tape 
recorder is a fully transistorised, 

mains-operated, portable machine, built 
to high-quality standards. It operates on 
the four-track system, and has two 
available tape speeds, 7^ and 3J ips. 
Elegantly styled in a wooden case 
finished in imitation leathercloth, it has 
satin aluminium trim, and black ex- 
panded metal loudspeaker grilles. The 
machine can be operated in either the 
vertical or the horizontal position. The 
weight of the TC-260 is about 34i lb., 
and the dimensions are 21 5/16 x 15 7/16 
x 7i inches. 

Fast forward and rewind are provided, 
the rewind time for a 1,200 ft. reel of 
standard-play tape being just over three 
minutes on the model supplied. This 
may seem rather slow, but the wind 
was very even indeed, a necessity with 
stereophonic tapes if the tape is not to 
become buckled by handling afterwards. 
Any damage to the tape in this way can 
cause deterioration of the stereophonic 
information. 

The controls on the machine are simple. 
The tape transport is controlled by a single 
switch, having a large, easily-gripped handle, 
which controls all tape movements, rewind, 
stop, forward (play"), pause and fast forward. 
The " record " function is selected by means 
of a push-button operated in conjunction 
with the " play " position. Depressing this 
button lights__red lights in the two VU-type 
level indicating meters and enables the 
recording levels to be set before setting the 
tape in motion. This " record" button, 
together with the record gain controls of the 
two channels, is situated in a small covered 
compartment on the left-hand side of the 
tape deck. The two gain controls each have 
ganged switches so that only the tracks 
actually switched on will record, enabling 
the machine to be used as a four-track 
monophonic recorder. A press-button mains 
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on/off switch, the tape speed control, and 
a digital-type tape position indicator are 
also found on the deck plate. All the other 
controls are on a panel on the right-hand 
side of the machine. At the bottom of 
this panel are the volume control for play- 
back. These are concentrically mounted, 
and normally turn together, but can be 

moved relative to each other to act as a 
stereophonic balance control. Above the 
volume controls are the bass and treble 
lone controls, ganged for the two channels. 
These only operate on the internal loud- 
speaker amplifiers and are of the lift and 
cut type, with a centre marked " flat" 
position. Above these controls again is the 
loudspeaker switch, for use when recording 
by microphone or when replaying through 
external equipment. 

Apart from the microphone input 
sockets, which are in the compartment with 
the record gain controls, all the input and 
output sockets are in compartments on the 
rear edge of the machine. The larger of 
these compartments also serves to store the 
microphones and recording and mains leads. 
The line input and line output sockets are 
of the phono type, the input socket having 
a sensitivity of 0.1 volt at an impedance of 
200 K ohms, and the line outputs giving 
OdB (0.775 v) at a low impedance, requiring 
a load of not less than 5 K ohms. The 
microphone sockets, incidentally, have a 
sensitivity of 0.3 mV, very high indeed, at an 
impedance which will accommodate any 
microphone from 250 ohms to I K ohm. The 
now universal DIN socket for single lead 
connection to external equipment is pro- 
vided, as also are standard-size jack sockets 
for external loudspeakers. 

Rccord/replay 
response of Sony 
TC-260 
74 ipS  ; 
3| ips  

The recording level meters are calibrated 
to the NAB standards and in addition to 
their normal function they indicate the level 
being sent to the line output sockets on 
replay. The output level when measured 
was found to be accurate to within 0.5 dB. 

The amplifiers contain a total of twenty- 
one transistors, and the power output fed 
to the internal loudspeakers is five watts 
per channel. The internal loudspeakers, 
mounted in the ends of the cabinet, are 
8 x 4-inch ellipticals, and can give a very 
good account of themselves. 

The machine was given the usual practical 
and technical tests and performed very well 
indeed. The pre-recorded demonstration 
tape sent with the machine was very well 
reproduced, as were other favourite test 
tapes. Wow and flutter were negligible at 
either speed. The record/play frequency 
response is as shown in the diagram, and 
the balance between the two channels was 
very good. The signal-to-noise ratio was 
very good indeed at —53 dB. 

The machine is supplied complete with 
two dynamic microphones, recording leads, 
and an excellent instruction manual, which, 
incidentally contains full circuit diagrams. 
This is a machine I would very much like 
to own, and a very good buy at 95 guineas. 

MANUFACTURER'S SPECIFICATION 
Speeds: 7i and 3i ips. 
Recording system: Four-track, mono or 

stereo. 
Maximum spool size: Seven inches. 
Frequency response: 30-18,000 cps (50- 

15,000 ± 3 dBJ at 71 ips; 30-13,000 cps at 
3i ips. 

Wow and flutter: Less than 0.19 per cent 
at 71 ips; less than 0.25 per cent at 3 j ips. 

Signal-to-noise ratio: Better than 50 dB 
(at peak recording level). 

Harmonic distortion: Three per cent at 
OdB line output. 

Inputs: Microphones (low impedance: 
250—1 K ohm/0.3 mV); auxiliary inputs 
(high impedance; 0.12 volts). 

Outputs: Line (low impedance 0.775 
volts); external loudspeaker (8 ohms); inte- 
grated record/playback connector; and 
binaural monitor output (0.775 volts). 

Loudspeaker; Two 8 x 4-inch dynamic 
elliptical. 

Power output: Five watts per channel. 
Transistors: Six 2SB38I, two 2SB382, two 

2SB3S3, one 2SC297, four 2SC298 and 
six 2SD64. 

Power requirements: 55 watts, 100, 110, 
117, 125, 220 or 240 volts, 50/60 cycles. 

Weight: Approximately 34 lb. 3 oz. 
Dimensions: 21 5/16x 15 7/16 x7^ inches. 
Manufacturers: Sony U.K. Sales Division, 

Mcrcia Road, Gloucester. 

 NEWS IN BRIEF  
pARRARD ENGINEERING have issued a special 
Ijiapc recorded "audio catalogue" for the blind 
giving the latest details of their products and services. 
The tape, which features a 3.000-word description of 
the Garrard range of turntables and record units, 
together with details of their operations, accessories 
and spares, is available to registered blind people 
through the Tape Circle, 32. Paton Mouse, Stockwcll 
Road. London, S.W.9. 

• • • 
m<) bring the company name into line with its pro- 
i. duct range. Standard Telephones and Cables (Tran- 
sistors) Ltd. has been changed to S.T.C. Semiconduc- 
tors Ltd. 
RADFORD Audio announce that direct to dealer 

sales of their amplifiers, tuners and loudspeakers 
have been discontinued. 

Their products arc now available to the trade from 
A. C. Farncll Ltd.. of 81 Kirkstall Road. Leeds 3, and 
Kcnyon Street. Shcflield I. and from Lugton Sc Co. 
Ltd.. P.O. Box 44, 209-211 Tottenham Court Road. 
London. VV.l. 
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YOUR LOCAL DEALER 

LONDON 

HI-FI FOR 
A HUNDRED POUNDS 

Hear it for yourself at 

GREENE & COOPER LTD. 

211 KENTON RD., KENTON, 
HARROW, Middx. WOR 8006 

QUAD. LEAK, ROGERS. B. & O.. 
FERROGRAPH, BRENELL, Kef. 
TRUVOX, GOODMAN, S.M.E. 

H.P. and Credit facilities — Part Exchange 

ee Clectxonicd 

THE TAPE RECORDER & Hl-fl AUDIO SPECIALISTS 
400, EOCWARE RO.. LONDON. W.2 (PAD SS2I) 
London's leading Stockists of High-Fidelity 
and Audio Equipment. Man/ bargains in 

new and reconditioned equipment. 
SEND FOR FREE LISTS OF RECORDING 
TAPES, RECORDERS. AMPLIFIERS, ETC. 

APPOINTED B. & O. AGENTS 

ic TAPE RECORDER HIRE 

* TAPE TO DISC 78 & LP 

^ RECORDING STUDIO 
* TAPE RECORDER 

REPAIRS 

* SALES—EXCHANGES 

MAGNEGRAPH 

1, Hanway Place, London, W.l, 
Tel.: LANgham 2156 

Masseys 

Centre 

of Sound 

Woat London's Hi-Fi Tape Recorder Specialist 
—Demonstration Room with Comparator 

APPOINTED FERROGRAPH DEALER 
AT 

CHISWICK, W.4 
Accessories, All Kinds—Servicing—Pre-Recorded 

Tapes Mono Stereo 
I2M23 High Road—10 a.m.—7 p.m. 

A TEL: CHI 2082 ► 
(not closed for lunch) 

Tape records 

reviewed 

CLASSICS 

By Edward 
Greenfield 

Range of 

stereo 

tapes 

from 

America 

RECORDED in England; Manu- 
factured in U.S.A.," say two of 

the four-track stereo tapes I have had 
for review. The first point must be 
whether such a curious interchange, in 
which the finished tapes are imported by 
EMI from America, is worth it. The 
question of value for money is rather 
for the individual collector to decide, but 
on quality my initial report is very 
favourable indeed. EMI at Hayes has 
been using its own master-tapes to pro- 
vide tape records for almost ten years, 
but I do think from my limited experience 
so far that these American products are 
even belter. 

There is an extra brilliance and clarity 
about the sound not always evident in the 
EMI product whether on disc or tape, and 
the great EMI merit of warmth and richness 
is in no way undermined. Whatever the 
blurb's claim to a " New Biasonic Process " 
means in practice, there is obviously some 
gain. So far I have heard only samples of 
the 74 ips tapes, and I shall be very 
interested to find whether the improvement 
extends to the 3J ips tapes too. 

The packaging is fairly conventional. The 
spools are of buff plastic and have a solid 
segment where a paper label is stuck on. 
The only minor disadvantage I found was 
thai at a distance from the machine it is 
hard to tell how far the tape has to run 
at any point. As so often with tape records 
the information given about the music is 
paltry. In the opera record (" Madame 
Butterfly" highlights) the full text and 
translation are given in a leaflet originally 
produced for the disc version. It would be 
sensible if the sleeve-notes for the disc 
versions could similarly be provided for all 
the tapes, 

WALTON. Music from Shakespearean 
Films—Richard III. Hamlet and Henry 
V. Philharmonia Orchestra conducted 
by Sir William Walton. Angel (ZS 
36198). 71 ips, four-track stereo. £3 ISs. 

The music which Walton composed for 
Sir Laurence Olivier's three Shakespearean 
films is arguably the most successful film 
music ever written. Some might say that at 
certain salient moments it calls attention to 
itself more than film music ideally should, 
but there is no question that the effectiveness 
of such scenes as the Agincourt scene in 
Henry V or the final cortege of Hamlet was 
not merely enhanced by the music, but set 

a new standard in the imaginative linking of 
film and music. True, for practical reasons 
the final funeral march of Hamlet is usually 
cut in the showing of the film nowadays, 
but the inclusion of that fine march music 
on this tape shows how even on its own the 
music stands as a highly effective and 
interesting piece. 

The Agincourt battle music is splendid 
too, though this comparatively recent re- 
cording does not include the terrifying 
arrow noise that they managed to include 
on an earlier recording. With Sir Laurence 
himself reciting extracts of the play, that 
old version contained more than the orches- 
tral suite given here. 

The Richard III music is rather more con- 
ventional in its exploitation of mediaeval 
atmosphere music, but nonetheless the result 
is highly colourful and enjoyable. The 
composer as always proves a highly effec- 
tive conductor of his own music, and with 
excellent playing from the Philharmonia 
Orchestra the tape makes far more than a 
pleasant reminder of three excellent films. 
PUCCINI. Madam Butterfly Higbligbls. 

Victoria dc los Angeles. Jussi Bjoerling, 
Miriam Pirazzini and Mario Sereni. 
Angel (ZS 35821), 71 ips, four-track 
stereo, £3 ISs. 

There are depths in the character of 
Puccini's geisha-girl heroine that were for 
long unsuspected by those who listen to 
Puccini on the surface, and Victoria de los 
Angeles is one of the singers who con- 
sistently finds those depths. This is an 
intensely beautiful and moving performance, 
and the selection for this single tape has 
been well made. 

The first extract has the duct between 
Pinkerton and the Consul Sharpless when 
hints of Pinkerton's cavalier attitude to his 
Japanese marriage-to-be are already given. 
This leads into the entrance of Butterfly— 
the voice as so often in Puccini first heard 
in the distance off-stage. Then the Act 1 
love duet with the late Jussi Bjoerling as 
well as de los Angeles singing radiantly. The 
most famous of all soprano arias in 
Puccini, " Un bel di" follows, as well as 
the same scene's culmination, the Flower 
Duel in which Butterfly and Suzuki prepare 
the house for Pinkerton's arrival. This leads 
into the humming chorus, and the last two 
items are Pinkerton's brief aria from the 
final scene " Addio fiorito asil" and 
Butterfly's suicide aria and death scene. 

The recording made in Rome some years 
ago is not quite so full as that in my other 
Angel stereo tapes, but the voices are well 
caught, and with such a performance one 
hardly wants to cavil on the degree of high 
fidelity. 

POPULAR Here is 

the 

cream 

of 

the cream 

OUR recent diet of British-made pop 
tapes has been limited almost exclu- 

sively to 31 ips, mono. For the really 
keen connoisseur there are some 7i ips 
stereo tapes available. But they come 
from specialist importing firms. 

By Don 

Wedge 
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Now EML Records is importing some 
of the tapes put on the American market 
by its US subsidiary Capitol Records. It 
means that there is a magnificent library 
of big name pop music available to the 
tape connoisseur from most EMI dealers. 

In addition to the current 3j ips releases, 
I have been listening to some of the Capitol 
7j ips four-track stereo tapes. Because 
popular music is not really designed for 
hi-fi emhusiasts. I used equipment with 
average response. 

Even so, listening again to " Latin Ala 
Lee!in comparison with the original 3i ips 
mono version which EMI produced and 
issued here, there is an enormous improve- 
ment. Fullness of sound and the added 
intimacy of performance is greatly enhanced. 

Records available in this expensive form 
tend to be the cream of the cream. They 
have to really justify the enormous expense 
of the record after it has been imported 
from America. 

Nevertheless, I feel that every tape 
recorder enthusiast with access to suitable 
playback equipment should strive to include 
something from the 7i ips stereo repertoire 
in his collection. 
NAT KING COLE SINGS/THE GEORGE 

SHEARING QUINTET PLAYS. With 
String Choir conducted by Ralph Car- 
micbael. Capitol (ZW 1675), 7* ips, 
four-track, stereo, £3 15s. 

This now famous record brought together 
for the first lime Nat Cole and the George 
Shearing Quintet. Both had earned high 
places in the popular music world, com- 
pletely justifiably as far as I'm concerned. 

Cole, a pianist himself, left the arranging 
to George Shearing who sketched things out 
and left Ralph Carmichael to orchestrate 
for the accompanying strings. 

Producers Lee Gillette and Rom Morgan 
selected a dozen worthwhile songs. Among 
them are September Song. I Got h Bad. 
There's .-t Lull In My Life and the wonder- 
ful Azure-le. 

The result is one of the finest albums 
either Cole or Shearing ever made. 
COME SWING WITH ME! Frank Sinatra 

with orchestra conducted by Billy May. 
Capitol (ZW 1594), 7} ips, four-track. 
stereo, £3 ISs. 

Compared with the other records Sinatra 
was making a decade or so ago, this cannot 
be called one of his greats. The word 
though is purely relative. Many singers 
would have given their right arm to have 
made a record anything like so good. 

Somehow the choice of song on this 
record was not Sinatra's best. His technical 
perfection is there, but somehow the irre- 
sistable qualities of "Come Fly With Me " 
and " Songs For Swinging Lovers" is 
missing. 

Included in this album are American 
Beamy Rose. Old Black Magic. Sentimental 
Journey and Five Minutes More. 

Highly acceptable, of course, but this 
record is not one I would have chosen as a 
sample of Sinatra at his ultimate best. 
LATIN A LA LEE. Peggy Lee with 

orchestra directed by Jack Marshall. 
Capitol (ZT 1290), 71 ips, four-track, 
stereo, £3 ISs. 

This must rank with " Black Coffee " as 
the best album Peggy Lee ever made. The 
songs are all great hit numbers from the 
most successful musicals of the late 40s and 
50s. 

Peggy Lee's beautiful soft beaty singing 
(her economy is also a great factor contri- 
buting to her success) is accompanied by 

some pulsating Latin background accom- 
paniment. 

The combination of Peggy Lee's lender 
blondness and the rugged beat makes this 
a potent package. The cover note talks of 
being " Peggy Lee in a dazzling new set- 
ting." Perhaps it was at the time, but now 
the treatment is familiar. It detracts not at 
all from its impact. 

OLE! BOSSA NOVA. Laurindo Almeida 
and the Bossa Nova All Stars. Capitol 
(ZT 1872), 71 ips. four-track, stereo, 
£3 ISs. 

Laurindo Almeida must have been the 
most famous recording guitarist before the 
Beatles came on the scene. Brazilian-born, 
it was no wonder that he adapted his 
western jazz and classical techniques to the 
bossa nova when it came along. 

Capitol gave him some of America's 
finest modern jazzmen—Bob Cooper. Shelly 
Manne and Don Fagerquist among them— 
for this record. It is an album that suits 
my tastes in jazz and provides a wonderful 
listening and background sound. 

Numbers vary from Recado Bossa Nova, 
authentic in origin, to adapted versions of 
/ Left My Heart In San Francisco. What 
Kind Of Fool Am I and Days Of Wine And 
Roses. 

Even if it docs include yet another ver- 
sion of Fly Me To The Moon, it is none- 
the less welcome because of it. 

Another 

tape 

for 

organ 

lovers 

STANLEY WHITTINGTON AT THE 
WURLITZER ORGAN. Recorded at 
Buckingham Town Hall. Global (6592), 
31 ips, mono, 2s. 

Many pitfalls await the player of purely 
orchestral music on an organ. In this 
tape, however. Stanley Whittington over- 
comes each of them in a most exuberant 
manner. 

His Gold and Silver Waltz, for instance, 
is particularly buoyant and lively, although 
occasionally marred by unwanted audience 
participation. Recorded at one of the 
Sunday afternoon recitals at Buckingham 
Town Hall, the programme is often inter- 
rupted by coughing and feet shuffling. 
Acceptable, but only just, on an initial play- 
back. the anticipated cough on subsequent 
playback detracts from the music. A studio 
recording of this programme would be 
appreciated. 

The other tracks include a selection from 
Gypsy Love, and a medley containing such 
favourites as Sentimental Journey, Always, 
Wrap up your troubles. Riding on a rain- 
how. You are my lucky star, Falling in love. 
Sleepy lime down South and Shanty in old 
shanty town. 

The tapes reviewed this month arc issued by the 
folkmine companies* 

" Angel." " Capitol " : E.M.I. Records Ltd.. 20. 
Manchester Square. London, W.I. 

•' Global "t Global Products. 14. Underwood 
Road. Rothwell, Nonhamptonshfre, 

YOUR LOCAL DEALER 

LONDON 

TIPE RECORDER HI-FI CENTRE 
(SHEEN) LTD. 

— The Centre for — 
fRIENDLY HELP—SALES—SERVICE 

DEMONSTRATIONS ANY TIME—ALL PRE- 
RECORDED TAPES—STEREO—MONO LANGUAGES—DANCE—JAZZ—SHOWS 

CLASSICS, etc.—2 and 4 TRACK—STOCKISTS 
OF ALL MAKES AND MODELS OF RECORDERS 

AND HI-FI—Add sound to your movies with 
Synchrodck—WE ARE STOCKISTS OF 

SYNCHRODEK 
TERMS—EXCHANGES. ETC. 

3/4 STATION PARADE, SHEEN LANE. 
SHEEN, LONDON. S.W.I4 
(Opposite Mortlake Station, S.R.) 

Showroom; PROspect 0985 
 9 a.m.—6 p m Friday. 9 a.m.—8 p.m  

WIMBLEDON'SEb-- 
ALL LEADING MAKES IN STOCK 

FERROGRAPH, etc.—Stereo—Mono 
—Prc-Recorded TAPES— 

Accessories—MICROPHONES, etc. 
0 Qualified Staff of long experience at your 
disposal backed by fully equipped workshop 
for GUARANTEED 100 % AFTER-SALES SERVICE 

TEL-LEE-RADIO 
220 THE BROADWAY, 

Wimbledon, S.W.I9. LIBerty 4946 

SCOTLAND 

GLASGOW 

Tape Recorder Specialists 
APPROVED AGENTS FOR;— 

PHILIPS - GRUNOIG - FERROGRAPH 
VORTEX ION, ETC 

• ALL HAKES OF TAPE RECORDERS SUPPLIED 
• ACCESSORIES AND HI-FI EQUIPMENT 
• PART EXCHANGES AND SECOND-HAND 

MACHINES 
0 PROMPT AND SKILLED SERVICING 

RECORDING MACHINES LTD. 
60 ST. VINCENT STREET. GLASGOW, CJ 

Telephone : City 3817IS 

THE SOUTH 

SOUTHAMPTON 

Tape Recorder Specialists 
APPROVED AGENTS FOR:— 

PHILIPS - GRUNDIG - FERROGRAPH 
VORTEXION, ETC. 

• ALL MAKES OF TAPE RECORDERS SUPPLIED 
o ACCESSORIES AND HI-FI EQUIPMENF 
• PART EXCHANGES AND SECOND-HAND 

MACHINES 
• PROMPT AND SKILLED SERVICING 

RECORDING MACHINES LTD. 
79 Queensway, Southampton 

Telephone: 27092 

ORGAN 

By Grahame 
B. Walsh 
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YOUR LOCAL DEALER 

THE SOUTH 

PLYMOUTH 

TOM 

HOLLAND LTD. 
102 CORNWALL STREET 

Phone: 69282 
FERROGRAPH, RHVOX, TAND- 
BERG, SIEMENS. AKAI. UHER. 
SONY, B & O STEREOMASTER, 

FI-CORD, AND 
The largest selection of Hi-Fi equipment 

in the West 

WORTHING 

Tape Recorder 

Centre 
0 Tape and Hi-Fi Experts 
0 Agents for all types of machines 

and equipment 
0 SERVICING & REPAIRS 

THE MUSIC SHOP 
22 NEW BROADWAY, 

Tarring Road, Worthing, Sussex. 
Telephone: Worthing 3630 

THE NORTH 

CUSSINS & 

LIGHT LTD. 
YORK'S LEADING RADIO 
TV & ELECTRICAL STORE 
Visit our Pir»t Floor TAPE RECORDER 

CENTRE 
LARGEST RANGE 
OF RECORDERS 
& ACCESSORIES 
IN THE NORTH 
KING'S SQ. 

YORK 

TEL. 
S5666 

CHESHIRE 

c 
CHQRLESUIORTH'S 

OF. CRCWE LTD. D 

Tape Recorder 

and Hi-Fi Specialists 

HEAD OFFICE: 
14 HIGHTOWN, CREWE. T.I. J5J5 

TECHNICAL DIVISION: 
19/21 LUDFORD ST., CREWE 

NEW PRODUCTS 

PHILIPS ANNOUNCE 

TAPE 

MUSICASSETTES 

COMPATIBLE Musicasselles. tape re- 
cords in cassettes for mono and stereo 

playback are announced by Philips Electri- 
cal Ltd. Available next month, the cassettes 
are recorded at 1J ips and will retail at £2. 

Although Musicassettcs have been selling 
on the Continent for some time, Britain 
will be among the first countries to market 
compatible cassettes, a new technique in 
recording having been developed to make 
this possible on 4-inch wide tape. 

Designed for use with their cassette- 
loaded battery recorders and with their new 
mains-operated cassette model (illustrated 
right), the tapes feature stereo recordings 
on tracks I and 2 or 4 and 3 instead of the 
more usual 1/3 and 4/2 system. This means 
that the tapes can be played monaurally on 
half-track models (scanning the upper half 
of the tape) or slereophonically on quarter- 
track models. 

The cassettes measure aprrox. 4 x 24 x 
4/10 inches and contain the same amount 
of material as an Ip disc, playing for thirty 
minutes per side. Initial titles, mono only, 
will include jazz and pop music only. 
Classical issues in stereo form will appear 
early next year. 

All material initially released by Philips 
Records Ltd. and E.M.I. Ltd. on Musicas- 
settcs will be made from existing Ip discs. 
Among the artists featured in the first 
release will be Susan Maugham. Jerry Lee 
Lewis. Spencer Davis. Band of the Scots 
Guards. Woody Herman. Cleo Lainc and 
Johnny Dankworth. Oscar Peterson and 
Horst Jankowski's Orchestra on the Philips 
label, and Black and White Minstrels. 
Semprini, Shirley Bassey. Acker Bilk. Cliff 
Richard. Eartha Kitt and Joe Loss from 
the E.M.I, repertoire. 

Philips Electrical Ltd.. Century House. 
Shafteshury Avenue, London, W.C.2. 

NEW ROBUK MODEL 

HAS 

FOUR SPEEDS 

THE first four-speed tape recorder selling 
at less than 30 guineas has been intro- 

duced by Robuk. Their new Statesman 
model, recording at 74. 34. 14 and 15/16 ips. 
is available in two and four-track version 
for 29 and 32 guineas respectively. 

Featuring its own K12 tape deck, the 
Statesman, illustrated right, incorporates a 
single two-pole twin coil motor. The quoted 
frequency response is 60-14.000 cps ± 3dB 
at 74 ips. 60-8,000 cps ± 3 dB at 34 ips. 
and 60-4.000 cps at 14 ips. The slowest 
speed is described as for speech frequency 
coverage. Signal-to-noise ratio is given as 

% 

better than 37 dB. and wow and flutter 
figures as better than 0.17. 0.2 and 0.35 per 
cent at the three top speeds. 

With accommodation for 5J-ineh spools, 
the Statesman provides a playing time of 
48 minutes per track using standard-play 
tape (900 ft.) at 34 ips. Rewind for such 
a length being achieved within 24 minutes. 

Among the features are facilities for 
superimposition. mixing, monitoring through 
loudspeaker or headphones, parallel-track 
playback (four-track version only), plus 
additional features including pause control, 
tone control, safety erase lock to prevent 
accidental erasure, automatic interlock to 
prevent tape spillage, digital rev. counter 
with zero reset, magic eye recording level 
indicator, push button operation and a 
7 x 34 inch loudspeaker handling the power 
output of 14 watts. 

Inputs are provided for a high impedance 
microphone (1.8 mV) and radio (200-250 
mV). and outputs for extension loudspeaker 
(3 ohms) and external amplifier (one volt). 

.0 

The valve line-up includes an ECL82. 
ECC83. EL84. EM84 plus silicon rectifier 
and diode: power consumption being 
appprox. 80 watts. Power supply is 200- 
250 volts. AC 50 cycles (variants to order). 

The Statesman measures 134 x 124 x 74 
inches, and weighs 18 lb. It is housed in 
an all wood cabinet with bright lustre 
fittings and trim: the colour scheme is 
black/grey/leak. 

Manufacturers : Rohuk Electrical In- 
dustries Limited, 559-561 Holloway Road, 
London, N.I9. 
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BSR INTRODUCE 

THEIR LATEST 

TAPE DECK 

AN increase in their range of tape decks 
is announced by BSR Ltd. The latest 

unit, illustrated below, is the TD20 featuring 
direct action, push-button controls. 

The deck will accommodate reels up to 
5i-inches in diameter and operates at tape 
speeds of 7L 3i and IJ ips. 

The TD20 can be supplied with any of 
the wide range of BSR tape heads for two 
or four-track mono or stereo operation and. 

m 0 
\ 

"RS 

4^ 

level indicator, three-digit rev. counter with 
zero rest button, and a built-in 6i x 31 inch 
elliptical loudspeaker handling the power 
output of 2} watts. A socket is provided 
for an extension loudspeaker. 

The power supply required is 110-117 or 
220-240 volts. AC. 50/60 cycles. Measuring 
12-J x 10 x 51 inches it weighs 12 lb. and 
retails at 39 guineas. 

Their second model is the battery-operated 
transistorised MR-225 "Boy Blue," illus- 
trated below, a single speed (IJ ips) half- 
track recorder. 

Quoted frequency response is 200-3.000 
cps ± 6dB. With accommodation for three- 
inch reels it will provide a playing time of 
16 minutes per track using standard-play 
tape (150 ft.). Rewind being achieved with- 
in two minutes. Among the features are 
facilities for earphone monitoring, remote 
control operation from the microphone, a 
built-in 3i x 2-inch elliptical loudspeaker 
handling the power output of 450 mW. and 
a socket for extension loudspeaker (8 ohms). 

if required, a three-digit counter with either 
wheel or push-button reset can be fitted. 
A two-track version costs £14. and the four- 
track will sell at 15 guineas. 

The TD20. which will be complementary 
to the existing TD2 and TD 10 decks, 
measures I2i inches long x 10 wide (front 
to back) x 4 5/16 inches deep overall. 

BSR Limited. Monarch Works. Old Hill, 
Staffordshire. 

TWO AUTOMATIC 

MODELS FROM 

SANYO 

SANYO have announced two automatic 
level control tape recorders. First of the 

new models is the MR-701 "Brigadier" 
unit, illustrated below, which is a two-speed, 
mains-operated transistorised recorder 
operating at 3i and 1| ips. 

Quoted frequency response is 100-8-000 
cps at 3i ips, and 100-4.000 cps at li ips. 
The signal-to-noisc ratio is given as better 
than 40 dB. With accommodation for 
seven-inch reels, the Brigadier provides a 
playing time of 64 minutes for each of its 
two tracks using standard-play tape (1,200 
ft.) at 3i ips. Rewind being accomplished 
within three minutes. 

Among the features are facilities for 
monitoring, tone control, meter recording 

V 

Power is obtained from six U-7s supplying 
nine volts DC. Measuring 6J x 6 x 2 
inches, the Boy Blue weighs 2 lb. and cost 
16 guineas. 

Sanyo Service and Sales, 23, Savage 
Gardens. Trinity Square, London. E.G.3. 

L_ NEWS IN BRIEF. 

YOUR LOCAL DEALER 

THE NORTH 

TAPE RECORDER 

CENTRE (Halifax) 

stock all the best tape re- 
corders and hi-fi equipment. 
Agents for Revox, Tandberg, 
Ferrograph, etc. Demonstra- 
tions by expert staff. Two years' 
free service on recorders over 

£35. 

30 King Cross St., Halifax. Phone 66832 

CONCURRENT wich the BBC decision to introduce 
daily stereo broadcasts. Daystrom Ltd. have intro- 

duced a new Hcathkii transistorised stereo decoder. 
The new unit. Model SD-I. has a quo:cd frequency response of 50-15.000 cps + 2 dB. channel separation 

of 30 dB (1.000 cps) and hum and noise level rated 
as -55 dB. Output impedance for each channel is 
20 K ohms and output voltaac for each channel is 
250 mV, The input siana! voltaac is 0.4 volts min. from discriminator output of FM tuner. 

Mcasurina 9 x 31 x 31 inches it incorporates seven 
2N27I2 transistors, and is available for £8 10s. (kit) 
or £12 5s. (assembled). The decoder is suitable for 
use with Hcathkit tuners, models FM-4U and AFM-I. 
and. because it is self-powered, may also be used 
with most other makes of FM tuner. 

Dayurom Limited, Gloucester. 

CONVERSIONS of tape recorders for lip-synch, filming is being carried out by Beaulieu Cameras 
Ltd.. importers of the Beaulicu 8 mm and 16 mm cinc cameras. 

The conversion involves mounting a separate pilotonc 
head on the sound head assembly without altering the 
normal facilities of the recorder. A Star Indicator is 
also mounted on the control panel to indicate the 
pulse signal from 8 mm and 16 mm cine cameras. 

The conversion cost depends on the tape recorder model. Specific instances include £I2-£I5 for the 
Fi-Cord 202a and Uhcr models. 

Beaulieu Cinema Limited, 234 Baker Street. 
London. N.W.I. 

"TJ[ INTS on Soldering " is the title of a booklet just ITX issued by Multicorc Solders Ltd. (winners of 
the Queen's Award to Industry). Short, factual and 
easy to read, the booklet is designed to demonstrate 
to the layman that soldering is straightforward and not a difficult operation providing a few simple basic 
rules arc followed. The booklet will be distributed 
to the public through the trade. 

Mullicore Solders Limited, M uhicore Works. 
May lands Avenue. Hemel Hempstead, Hertfordshire. 

— CONCERT — 

RECORDING 
.. . U.S.A. maae m 

AMERICA-ENGLAND —AUSTRALIA 
NEW ORGAN OF THE MONTH CLUB 

issues each month a popular organ record. 
The discs are our own—STEREOFLEX—and can 
be played on Mono or Stereo record players. 

Our TAPES are 4-track stereo, 7J ips. 
Full details from 

S. R. WHITE, 
57 STANLEY STREET, 

R0THWELL, KETTERING, NORTHANTS. 

The demand for 
"Tape Recording Magazine" 

is increasing. To be sure of getting 
your copy regularly you should place 

an order with your newsagent. 
Use the form below. 

ORDER TO NEWSAGENT 
FOR 

"TAPE RECORDING MAGAZINE" 
Published on the third Wednesday 
in every month. Price 2s. Od. 

"1 

To 
(Newsogent's nome and address) 

Please deliver me one copy of 
"TAPE Recording Magazine" 
each month until further notice. 

(Signed)   

Address  

TAPE Recording Magazine is published by 
Print & Press Services Ltd.. 7. Tudor Street. 
London. E.C.4. and distributed by Trans-World 
Circulation Co.. Bashlcy Rd.. London. N.W.IO. 
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TAPE Bookshop offers YOU the kind of books 

other Tape Recordists have most requested! 

Check through this list. Normal retail prices—we pay the postage on all orders. 

3. A to Z in Audio by Gilbert A. Briggs 
(19601. 224 pages, 160 illustrations. 

15s. 6d. 
A first-class book of reference for the 
subject. 

4. Audio and Acoustics by Gilbert A. 
Briggs (1963). 168 pages, 140 illustra- 
tions. 12s. 6d. 
Acoustical Consultant James Moir as 
sub-editor. A revised but basically 
original work from the well known 
" Sound Reproduction." 

5. Audio Biographies by Gilbert A. Briggs 
and 64 collaborations (1961). 344 pages, 
112 photographs and illustrations. 

19s. fid. 

7. Cabinet Handbook by Gilbert A. Briggs 
(1963). 112 pages, 90 illustrations. 

7s. fid. 
Intended for the do-it-yourself man, 
and contains vital information on de- 
sign and acoustic principles particularly 
in relation to compact enclosures which 
are now so popular for stereo. 

8. Direct Current and Magnetism. Edited 
by Edgar J. Black (1964). 120 pages, 
92 illustrations. 10s. fid. 
Gives a very simple account of basic 
electrical theory. 

10. High Eidclity Pocket Rook by W. E. 
Pannett. 304 pages. 40s. 
Clear explanations of each item in the 
chain of a high fidelity installation are 
accompanied by practical hints for the 
enthusiast. 

11. High Fidelity Sound Engineering by 
Norman Crowhurst. 336 pages, 262 
illustrations. 50s. 
Comprehensive coverage on the engin- 
eering of modern single-channel and 
stereophonic sound equipment. 

27. Stereo and Hi-Fi as a Pastime by 
Douglas Gardner (1959). 148 pages. 

15s. 

IS. Loudspeakers (Fifth edition) by Gilbert 
A. Briggs (1963). 336 pages. 230 
illustrations. 25s. 
All aspects of the design and perform- 
ance of loudspeakers and enclosures are 
dealt with in non-technical terms. 

20. More About Loudspeakers by Gilbert 
A. Briggs (1963). 136 pages, 112 illus- 
trations. 8s. fid. 
Deals with the latest trends in non- 
technical terms, and lakes a new look 
at questions such as response and im- 
pedance, load matching, adding a 
speaker, listening tests, stereo. 

Catalogue numbers may be usett when ordering 

36. The Grundig Book by Frederick Purvcs. 
Comprehensive 1964 edition. ISs. fid. 
Includes working instructions and data 
sheets for individual Grundig models. 

37. Tape Recording for Pleasure by Wal- 
lace Sharps. 128 pages. 3s. fid. 

38. Ribbons of Sound by Karl Barlebcn. A 
U.S.A. publication and guide. 8s. fid. 

40. Simple Radio Circuits by A. T. Collins, 
editor of Practical Wireless. 3s. fid. 

41. Hi-Fi and Audio by A. T. Collins. 
Useful introductory paperback. 3s. fid. 

TAPE 
HANDBOOKS 
no newcomer to the hobby, or 
enthusiast, should be witnout! 

Advice on Buying a Tape Recorder 
by J. F. Ling. 

2s. fid. (U.S.A. SO.fiS) post free. 
Chapters on preliminary considera- 
tions, tape deck, amplifier, etc. 
Introduction to the Tape Recorder 
by C. Langton. 

3s-. fid. (U.S.A. S0.75) post free. 
Also, ideal for the apprentice in 
Radio servicing. 
Sound Effects on Tape by Alan 
Edward Beeby. 

3s. fid. (U.S.A. S0.75) post free. 
How to achieve realistic effects 
simply and economically. 
Tape and Cine by John Aldred. 

3s. (U.S.A. S0.70) post free. 
With practical advice on synchronis- 
ing methods, etc. 
How to Record Weddings by Paul 
Addinsell. 

3s. (U.S.A. S0.70) post free. 
Illustrated. Covers preparation, mike 
positioning, equipment, etc. 
Hi-Fi for the Music Lover by 
Edward Greenfield. 

3s. (U.S.A. $0.70) post free. 
Aims at giving the music lover basic 
technical know-how. 

REMITTANCE MUST ACCOMPANY ORDERS! 

TAP a 

BOOKSHOP 

29. Tape Recording and Hi-Fi by Douglas 
Brown (1961). 160 pages. 5s. 
Now as a paperback this interesting 
book by the Editor of "TAPE Record- 
ing Magazine " is very good value. 

33. You and Your Tape Recorder by Nor- 
man Paul (1962). 4s. 
Very good value by a past winner of the 
British Amateur Tape Recording Con- 
test. 

12. High Fidelity Sound Reproduction 
(Second edition). Edited by E. Molloy. 
212 pages, 20s. 
Contains a mass of valuable data for 
the serious amateur, and the mainten- 
ance engineer, and covers the expensive 
and complex equipment now on the 
market. Chapters on amplifiers and 
preamplifiers, dynamic loudspeakers. 

25. Sound Recording Works Like This by 
Clement Brown. Illustrated. 10s. fid. 
Pan of "Science Works Like This" 

Series the book is intended for the 
younger members of the family. 

39. Tape Recorder Manual by Wallace 
Sharps. (New cheap edition). 10s. fid. 
Sections on its uses in business, educa- 
tion and pleasure, how it works, etc. 

2. Alternating Current and Acoustics. 
Edited by Edgar J. Black (1964). 116 
pages, 86 illustrations. 10s. fid. 
Deals in simple terms with the origin 
and generation of alternating current, 
construction of coils and capacitors. 
The second part deals with the nature 
of acoustics and construction and 
operation of devices used for sound re- 
cording and reproduction. 

21. Practical Hi-Fi Handbook by Gordon J. 
King. 224 pages. 2Ss. 
A guide to choice, installation and ser- 
vicing of equipment, for dealer, en- 
gineer. and amateur enthusiast. 

22. Practical Stereophony by H. Burrell 
Hadden (1964). 159 pages. 37s. fid. 
The author, an instructor at the BBC. 
has been actively engaged for many 
years in research in this field, as a result 
the book is mainly directed towards 

those who make this art their pro- 
fession, but there is much for the 
amateur enthusiast. 

35. Tape Recording Yearbook 1965. 7s. fid. 
The 1965 edition contains all the well- 
known fads and figures of earlier 
editions, revised to date, as well as im- 
portant contents vital to all interested 
in this field. Compiled by the staff of 
"TAPE Recording Magazine" this 
Yearbook is a must. 

Catalogue numbers may be used when orderln 

MAIL ORDER ONLY 7 TUDOR STREET, LONDON, E.C.4 postage 
Cheques & postal orders should be mode poyoble 10 Print & Press Services Ltd- c-rT««uc run MVat 
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News from the Clubs 

V 

BARNEHURST 
A lap;: club has been formed in ihc Barnchursi area of Kent. Ricky Dec 

is one of the instiKators. and he wel- 
comes letters from prospective mem- 
bers at 291. Parkside Avenue. Barne- 
hurst. Kent. 

BRIGHTON 
A production team, showing the work 

of the Brighton tape club, has been set up from members and their equip- 
ment. The "team" descended upon 
Southwick Community centre recently 
to show members of the Albany Pro- 
duction Film Unit their equipment 
including six recorders, a multi-channel 
mixer, two slide projectors, two Good- 
man's loudspeakers and yards of cable. 
The Albany group arc to return the 
visit to present some of their films. 

Most recent of the club's activities 
included production of sound effects 
for " The Long and the Short and the 
Tall " production of the Brighton Youth Theatre. On July 13 members 
visited the De La Warr Pavilion to 
record at the Festival of Music pre- sented by Bcxhill Corporation. 

Secretary: Keith Upton. 47, Kingiley 
Road, Brighton, Smsex 5. 

FFRROGRAPH OWNERS 
TAPE contributor Richard Margoschis was a guest at the recent AGM held by 

the British Ferrograph Owners' Club. 
Twenty-five members were in attendance to hear Mr. Margoschis demonstrate his 
modified Fi-Cord la battery portable and describe his interest in birdsong 
recording. 

Also present was Mr. Mctcalfe. Sales 
Manager for the Ferrograph company, 
who spoke of future marketing plans. 
A demonstration tape, made for the 
company by member George West and 
Leon Tiplcr. was presented to Mr. 
Mctcalfe for promotion use. 

It is proposed to issue a Challenge Cup lor the " Tape of the Year " as 
a memorial to member Stan Ciaughton. 
whose recent tragic death shocked members. Recording their deepest sym- 
pathy to his family, the members felt 
the honour would be a filling tribute 
to a keen member. 

Secretary: R. D. Littler. 9. Red Hall 
Gardens, Leeds 17. Yorkshire. 

JOHANNKSBURG 
One of the most recent reported meetings of the Johannesburg tape 

society included the screening of films showing the theory and application of 
transistors in electronics. 

Following this, members were to 
introduce stereo amplifier construction sessions as a main feature of the club's 
activities. Transistorised kits of the 
Proctor-Sinclair X 20 unit are available 
to the society at reasonable cost. The 
first of their June meetings featured a 
demonstration of this equipment when 
details concerning this venture were 
discussed, and the following meeting 
saw members viewing kits of the ZI2 
designed for home construction. 

Secretary: Anita Stuart. P.O. Box 
11326, Johannesburg. South Africa. 

LEICESTER 
An evening for beginners was one 

of the most recently reported meetings 
of the Leicester tape society. The 

basic design and operation of tuners 
and amplifiers was discussed and 
demonstrated. with some members 
showing their home-construcicd units 

This was followed by a practical 
recording session with a wild array of equipment being taken to the nearby 
Museum An Gallery. A club member and some of his friends formed a 
wind qutniet and played ancient musi- 
cal instruments including an Old Eng- 
lish hornpipe whilst other members set 
up their equipment. 

Extensive publicity was obtained 
through the local newspapers as a result 
of the club's participation in the 
" Leisure 66 " exhibition held in 
Leicester some weeks ago. Their stand 
included various makes of recorders and equipment, and a demonstration 
of tape editing was given continuously by chairman Howard Dutson. Else- 
where. John Buckler. Bernard Britain and Alan Haywood manned a room 
and presented films of the clubs acti- vities and hi-fi equipment, while other 
members manned the stand on a rota system to answer the many questions. 
In the following week some new mem- 
bers turned up as a direct result of 
the exhibition. 

Secretary: P. Warrington. 20, Lang- 
ham Drive, Narborough, Leicestershire. 

LONDON 
Microphone technique and amateur 

broadcasting were the two main sub- 
jects for the latest meeting of the 
London tape club. 

Douglas Morris presented a pro- 
gramme showing various techniques of 
microphone handling, including the 
correct use of scripts. Later in the evening Bob Trottman demonstrated 
how seven hours of recorded material 
could be condensed into a 55-minutc 
programme. Of particular interest was his technique of editing out the inter- 
viewer leaving the subject to tell his own story. 

At the previous meeting judging for their annual competition took place. 
Five entries were received and the 
McManus Cup was eventually presented 
to Ron Tucker for his recording of a 
choir singing their own version of 
" You'll Never Walk Alone." Past 
"Tape of the Year " producer in the 
British Amateur Tape Recording Con- 
test. Mike Avel was awarded second 
highest points for his documentary 
feature comparing piano-roll music 
with " live" piano recordings. As there were no " novice " entries. Mike 
was awarded the Novice Cup for his 
tape. Earlier meetings have included a talk 
and demonstration on radiophonics and 
electronic music by Barry Mitchell, and a programme " The History of Stereo " 
presented by B.B.C. producer Richard 
Keen. 

The members have received a request 
from L'L'nion Mondialc des Voix Francaiscs for a ten-minute recording 
of the Changing of the Guard at 
Buckingham Palace. 

Future programmes arc to include a 
location recording session and a further talk on electronic music by Barry 
Mitchell (September meeting). 

Secretary: David Campbell. 46. Ahtr- 
dare Gardens. London. S'.W.6. 
NORTH LONDON 

Members of the North London tape 
society are currently engaged on the 
construction of a mixer unit for club 
use. Keith Parker has the circuit dia- gram and is acquiring parts, the chassis 
being made by Nigel Hunter. 

Among their recent activities has been 
a location recording session, results 
still to be judged, playback of the 
club's internal competition, and pro- 
duction of their entry in the British 
Amateur Tape Recording Contest. 

Later scheduled programmes in- 
cludes visits to and by the Brcvis Film 
Unit, an evening for serious music 

lovers, visit to a B.B.C. studio, and a 
talk and demonstration on circuits. 

Secretary: John Wilson. 202a. North 
End Road. Fulham. London. W.I4. 
RUGBY 

Two members of the Rugby tape 
society's team making a feature tape 
on the Pcrcival Guildhousc, a centre for adult education, recently inter- 
viewed an 80-ycar-old lady. Associated 
with the centre in its earliest days, she now lives in a Warwickshire village 
and spends her time teaching herself 
Welsh. (Now we know there's no 
hurry!) 

Future programmes were discussed at a recent meeting and the schedule 
now includes compilation of extracts 
from the club's library tapes, a demon- 
stration/talk on microphones by Mr. 
W. M. Tyson, a local dealer, and how 
to produce better quality tapes from 
a medium-priced recorder. 

Other programmes arc to include an 
evening hearing, seven-minute holiday 
highlight tapes by members, judging of 
a local camera club's competition, and 
a location recording session. 

Invitations arc also being sent to a 
local continental coach tour firm lor 
a repeal showing of their colour slide programme, and to Graham Harris of 
the Warwick and Leamington club to 

TAPE EXCHANGES 
TAPE recorder owners who wish to 

eonlact others with similar interests, 
to exchange news and views by tape 
arc invited to fill in and return Ihc 
form on page 332 giving their name, 
age. address, and special hobby or 
interest for this free service. 

Details given here also include speeds available. spool size. name of 
recorder, and special area to be 
contacted. 

Aland. David K. (22). 74. Thingwall 
Park, Fishponds. Bristol. Gloucester- 
shire. Hi-li, light classical, jazz and 
pop music. 7J, 31. li ips. 8j-inch 
spool. Ferrograph Series 6. Male 
contacts preferred. UK only. 

Allen. Tom F. (30). 19. Crompton 
House. Hall Place. Paddington. Lon- don. W.2. Films and records. 7}. 31. 
Is ips. 51-inch spool. Grundig TK23. Philips EL3300, cassette battery port- 
able. Spinnet. four-track. 

Applcgarth. Bill (26). 2. Stanley Terrace. Preston, Lancashire. 8mm. 
cine, stereo recording. 71, 31. K ips. 81-inch spool. Ferrograph Series 5 
and Tandbcrg. 

Applcyard. Harry David (32). 447. 
Huddensficld Road. Wyke, Bradford. 
Yorkshire. Photography, cinema, most 
music. 15. 71. 31. U ins. 81-inch 
spool. Brcncll Mk. V. Scries 3. UK. 

Arnold. John (38). 29. The Grove. 
Uplands. Swansea. Glamorgan. 35mm 
photography, education. 31. IJ ips. 
7-inch spool. VVyndsor recorder. 
France. Belgium, USA. 

Arnold. Richard (28). 24. Cawdor 
Crescent. Hanwcll, London. VV.7. 
35mm photography, travel, football, 
pop and c/w music. 15. 71. 31 ips. 
7-inch spool. VVyndsor Vanguard and 
Viscount. Male contacts preferred. 
USA. Europe. UK. Atkins. Norman (39). 43. Second 
Avenue. Sclly Park. Birmingham 29. 
Warwickshire. Photography. most 
music. 31. U iP*. 5-inch spool. Paros recorder and Philips EL330I 
cassette battery portable. Female con- 
tacts only: letters not required. 

Aydon. P. D. (21). II. Norwich 
Street. Fakenham. Norfolk. Folk, 
country and western music. 31 ips. 
7-inch spool. Philips EL3541. four- 
track. Australia. USA only. 

Baker. J. C. (27). 31. Warwick 
Road. Enfield Lock. Middlesex. 
Cinema, sport, opera and pop music. 
71. 31. IJ ips. 7-inch spool. Truvox 

present a talk. An evening's outing by 
coach is planned for the autumn to 
see the " Sound of Music " at 
Leicester. 

Secretary: Mike Brown. 219. Clifton 
Road, Rugby, Warwickshire. 

SHEFFIELD 
The formation of a tape club in 

Sheffield is proposed. Mr. Kenneth 
Holloway a tape enthusiast for many years, is mooting the point and would 
like to hear from other local enthu- siasts. He can be contacted at 61. 
Marcus Drive. Burngreavc. Sheffield 3, 
Yorkshire. 

OXBRIDGE 
A change of secretary with Roy 

Barnett replacing Reg. Bonney alter 
some three years in office was made 
at the recent AGM of the L'xbridge tape society. 

Among decisions taken during the 
meeting was one to produce tape'slide 
shows for Old People's Homes and 
Institutions in the area. 

Members are currently active pro- 
ducing a stereo demonstration tape. 

Secretary: Ray W. Barnett. 23, 
Livingstone Road. Sou!hall, Middlesex. 

PD82 and Philips EL3548. Female 
contacts only. England. Letters first 
please. 

Barker. Colin R. (21). 152. Shaftcs- 
bury Avenue. Swindon. Wiltshire. 
Hi-fi. 7}. 31 ips. 7-inch spool. 
Home-built recorder, Collaro deck. 
Martin Recordakit amplifier. Great 
Britain. 

Barker. Gerald (28). 8. Cambridge 
Road. Lowestoft. Suffolk. Photo- 
graphy. travel, pop music. 3J ips. 
51-inch spool. Ferguson recorder. 

Barker. Miss Janet (22). 8. Cam- 
bridge Road. Lowestoft. Suffolk. 
Motoring, pop and c/w music. 31 ips. 
51-inch spool. Ferguson 3210. UK. Bass. Sam (35). Coliseum Theatre. 
Rhyl, North Wales. Film sound 
tracks. 71, 31 ips. 7-inch spool, 
Ferrograph recorders. 

Beatson. Brian L. (24). 199. Yokcr- 
mill Road, Glasgow, W.3, Scotland. 
8mm cine with sync, sound tracks, 
radio, mechanical gadgets, most music 
not pop or modern jazz. 31, Iv ips. 
7-inch spool. Cossor CRI604. Over- 
seas only. 

Bird. David (26). 92. Gardiner 
Street. Gillingham. Kent. Photography, 
electronic organ. 31 ipv "-inch spool. Grundig TK8/3D. Unicordor 
battery portable. Male contacts pre- 
ferred. UK, Germany. 

Bollomley. Roland (38). 2, Stewart 
Street. Doncastcr. Yorkshire. Stage, 
comedy, c & w and ja/./. music. 7}. 
31. li ips. 7-inch spool. Tandbcrg 
74b. Truvox RD82. UK. USA. Japan. 

Broadhumt, Granville (33). 9. 
Sharpies Street. Accrington. Lanca- 
shire. Vintage cars. Glen Miller, chess. 
31. I* ips. 51-inch spool. Overseas only. 

Brown, Norman (31). 21. Kingsley 
Road, Mabicthorpe. Lincolnshire. 
Outdoor recording, instrumental, pop 
and light classical music. 7}. 31. It, 
15/16 ips. 7-inch spool. Optacord 408. Stella ST459. four-track. Letters 
not required. Brown. Syd (42). " Dauphin." 
Frilsham. Hermitage. Newbury, Berk- 
shire. Photography, most music. 71, 
31 ips. 7-inch spool. Truvox 93. four-track stereo. 

Buckingham, Stanley P. (35). 124. 
Htn Lane. Southampton. Hampshire. 
31. !{ ips. 7-inch spool. Photography, psychology, occult, scouting. All music. 
31. II ips. 7-inch spool. Philips EL3548. four-track and EL330I cas- 
setts battery portable. Male contacts 
only, no letters. 

{Continued on page 332) 
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Rate.—One shilliiiK per word: box 
numbers. 2s. 6d. extra. Pa>nienl 
with copy, which should be sent Co Adverlisins Department. " TAPE 
Kecordins jMaea/ine." 7, Tudor Street. 
London. E.C.4. 

TAPE EXCHANGES 
FRIENDLY FOLK ASSOCIATION. Torquay (Est. 1943). Social introduc- 

tions. Pcn-fricnds. Book-lovers, Stamps, Photography. Tapesponding. Members 
100 countries. 

Join TAPEMATES INTERNA- 
TIONAL and exchange tapes with 
friends throughout the World. Club 
and recording booths 6p.m.-10.30 p.m. Tuesdays, Thursdays and Satur- 
days. 6. Holland Park Avenue, 
London. W.I I. 

Make interesting new friends UK and 
overseas, all ages. Join Victory Club. 
34. Honeywell Road. London. S.W.I I. 
Details free. Established 20 years. 

VACANCIES 
A vacancy occurs at the TAPE 
RECORDER CENTRE of High 
Holborn for a first class experienced 
salesman. Wonderful opportunity and 
excellent prospects for right man to 
work for Britain's Largest Tape 
Recorder Specialists. Good salary and 
pleasant working conditions. Apply 
Mr. Allerhand. MAGNATAPE 
HOUSE. 191 Plashet Road. London. E.I3. or ring GRAngewood 2185/2110 
for appointment. 
TAPE RECORDER SALESMAN re- 
quired by busy City specialists. 
Trainee considered, enthusiasm main 
asset. Equivalent 5-day week approx. 
alternate Sats. Opportunity to ioin 
an organisation of repute. PLEASE 
WRITE in first instance to Mr. 
Atkins. WALLACE H EATON (City 
Sale) Limited, 93 FLEET ST.. 
London. E,C.4. 

TAPE EXCHANGES 
(Continued from page 331) 

Buckmliislcr. II. P. (22). 48c. Grand 
Parade, London. N.4. Cars. French organs. Bach. 7J. 31 ips. Sl-inch 
spool. Ferrograph 5A/N. 

Cadicr. Andre (22). 141, Cheriton 
Road. Folkestone, Kent. Broadcasting, 
motoring, hiking, camping, pop music. 
3{. I v "P^. 51-inch spool. Grundig TK28 and Philips EL3586. Female 
contacts preferred. 

Cole. \V. A. (31). 64. Outram 
Street, London. N.I. 3i ips, 5-inch 
spool. Spinney recorder. 

Coles. John Eric (31). 580. Cold- 
hams Lane, Cambridge. Short-wave 
radio, wild animals. 31. IJ ips. 51- 
inch spool, Sound Riviera. Philips 
EL3586, battery portable. Holland. 
UK. 

Coveney. Trevor (24). 49. York 
Road, Sidemore, Bromsgrovc, Wor- 

MISCELLANEOUS 
Audio Supply saves members' money. 

65-pagc Hi-Fi catalogue with technical 
specifications 4s. 6d. Unbiased advi- 
sory service. Tapes transferred to 
LPs. (Pressings for fund-raising.) 18. 
Blenheim Road. London. W.4. 

HIGHEST CASH PRICES olTcrcd 
for good quality Tape Recorders and 
Hi-Fi. See our advert., page 304 this 
issue. R.E.W., 266-8. Upper Tooting 
Road. London, S.W.I7. 

" How to break into High Income 
Selling " A Sales Manager teaches you 
the secrets of successful selling. On 
Tape. S.A.E. for details. 

VDE Sound Recordings. 2. Hafod 
Street. Cardill. 

TAPE RECORDS 
AMERICAN 4-TRACK STEREO 
TAPES arc CHEAPER from Dublin. 
All LABELS supplied. SPECIAL 
OFFER; Nine Beethoven Symphonies 
complete (J. Krips conducting Lon- 
don Symphony Orchestra). £7 10s. 
Harrison Catalogue containing ALL 
labels, prices, etc, at 2s. 6d. per 
copy. Further details: MUSIC 
U.S.A.. 201 Pcarsc St.. DUBLIN 2. Ireland. 

AMERICAN 4-TRACK STEREO 
TAPES covering most famous labels at 
REALISTIC prices. Why pay more? 
Imported directly by us, saving distri- 
butors' profits. Vast selection at 75s. 
each. Send S.A.K. for free lists or call 
at London showrooms, TELETAPE of 
Marble Arch. 33. Edgware Road. W.2. 

MAGNETIC TAPE 
AMPEX Scries 600 Professional 

Recording Tape. Type 641. 1.800 ft. 
Mylar on 7-in. spool. Complete with 
leader. BRAND NEW in maker's 
boxes. Usual price, £3. Limited 
quantity available at 67s. for two 
spools. P & P 2s. (or singly 37s.. 
P & P Is. 6d.). E. C. KINGSLEY 
& Co.. 93. Tottenham Court Road. 
London. W.I. EUSton 6500. 

A UNIQUE TAPE BUY! Top 
brand 7 in.. 2,400 ft.. 25s.: 5} in.. 1,200 ft., 15s.: P & P.: I at 2s.. 2 at 2s. 9d.. 
3 to 6 at 3s. 6d. BARGAINS in all 
sizes. S.A.E. for list. E. C. KINGS- 
LEY & Co. Ltd., 93. Tottenham Court Road. LONDON. W.I. EUSton 6500. 

cestershirc. Sound ellccts, vintage cars. 31. li ips. 51-inch spool. 
Philips EL3586. battery portable. 
Fidelity Playmastcr 2. 

TEENAGE READERS 
Carver. Roger (14). II. Davidson 

Road, Thorpe. Norwich. Norfolk. 
NOR58T. Pop music. 3{ ips. 5-inch 
spool. Defiant TI5. UK. USA. 

Gummer. Roy Peter (18). 24. Old 
Nazeing Road. Broxbournc, Hertford- 
shire. Philately, animals, reading, pop 
and folk music. 31 ips. 51-inch spool. 
Fidelity Playmastcr. four-track. Female contacts (16-19 years) required. UK.. 
USA. Canada. Australia. 

Kay. Timothy David (19). 3. James 
Street. Hyde, Cheshire. Ham radio, 
pop music. 71, 31. IJ ips. 5-ioch 
spool. BSR TDK) deck with home- 
built amplifier. Female contacts re- 
quired in UK. USA. Canada. 

TAPE DUBBING 
F.R.S. RECORDS: TAPE/DISC. 

Vari-groovc High Level Recordings with 
WIDE FREQUENCY RANGE. Top 
quality pressings. 162. SHIRLAND 
ROAD. LONDON. W.9. 

J. & B. RECORDINGS. Tape/disc. 
Mobile unit. Quality recording. 14. Willows Avenue. Morden. Surrey. 
Mitcham 9952. 

JOHN HASSELL RECORDINGS. 
Tape-to-Disc Service using latest high 
level disc-cutting system. Quality press- 
ings made. Studio with Bechstcin 
Grand. Mobile unit. 21. Nassau Road. 
London. S.W.I3. RIVcrside 7150. 

TAPE TO DISC by PATRICK 
O'.MAHON V & CO. LTD. High 
Fidelity gramophone records made to your own requirements from TAPE. 
RADIO, and TV SOUND. 10-inch LP 
(32 mins.). 35s.: 7-inch EP ((15 mins.). 
20 s.: 7-inch POP (6 mins.). 16s. 
SPECIALITY 4Ss. Full editing faci- 
lities. 5s. per record, pop 45s. free. 
Post .V Package. 2s. 6d. TAPES of 
any size, speed, track, stereo or 
mono. Fully professional RECORD- 
ING STUDIO and stafT: qualified musicians for sound control balance. 
Associate of Professional Recording 
Studios Ltd. 48-hour return postal 
service. S.A.E. for brochure: 30 
BAKER STREET. LONDON. W.I. 
(Tel.: WELbeck 0441-2). 

TAPE-TO-DISC RECORDING 
Finest professional quality. 10-inch 
LP—42s. (32 mins.). 12-inch LP—18s. 
(45 rains.), 7-inch EP—21s. 

40 ft. RECORDING STUDIO 
S.A.E. for leaflet to DEROV Sound 
Service. High Bank. Hawk Street. 
CARNFORTH. Lanes. 

EDUCATIONAL 
HYPNOP/EDIA - SLEEP-LEARN- 

ING. Apply lo THE AUTHORITY 
in Great Britain for details of research 
and equipment. Free Advisory Ser- 
vice (Panel of Consultants) for Mem- 
bers. THE SLEEP-LEARNING 
ASSOCIATION. 14. Bclsizc Crescent. 
London. N.W.3. Tel.: SWI 6160. 

REPAIRS 
TAPE RECORDER repairs. We 

specialise in the servicing of Recor- ders including professional machines. 
Telcsonic Ltd.. 92. Tottenham Court 
Road, London. W.I. (MUS 8177). 

OVERSEAS READERS 
Beattie. Bert (50). 26. Molcsworth 

Street. Coburg. Victoria. Australia. Current affairs. 71. 31 ips. 7-inch 
spool. Philips and National recorders. 
Letters not required. 

Blake. Mrs. Gertie (59). P S. 1029, 
Via Gympic. Queensland. Australia. 
Current allairs. 31 ips. 3-inch spool. 
National recorder. England and 
Continent. 

Colcy. Martin Paul (24). 522 Signal 
Troop. Ait. I. Dwr. B.F.P.O. 36. 
Cine photography, sailing. French 
language. 31. IJ ips. 51-inch spool. 
Grundig TK28. four-track. 

Davis. Glenn (20). 6143 Rockwell. 
Chicago. Illinois. USA 60645. Hi-fi. jazz music. 71. 31. I j, 15/16 ips. 
7-inch spool, Uher 8000E. two or 
four-track. Female contacts preferred. 

DiMaggio, Joe A. (32). 84. W. 
Jackson Street. Wilkcs-Barrc. Pennsyl- 
vania 18702. U.S.A. Languages. 7}. 
31. li. 15/16 ips. 7-inch spool. Two Wcbcor recorders. France. Italy, 
England. USA. Letters first please. 

Ewins, Harold (?). c/o N. Shand 
and Partners, P.O. Box 1347. Cape Town. South Africa. Nature record- 
ing. 16 mm cine and 35mm photo- 
graphy. raouniainccring. lapidary of 
semi-precious stones. 71. 31. U ips. 
7-inch spool. Akai M7. two and four- 
track stereo. 

Howe, John (?). 84 Sproat. Detroit, 
Michigan. U.S.A. Music. 71, 31 ips. 
7-inch spool. Wollensak, four-track. 

Kaplan. Lionel (25). 3a. Picton 
Street, Parow. Cape, South Africa. 
Photography, drama, art. music, li 
ips. 4-inch spool. Philips EL3586 
battery portable. 

FOR HIRE 
DISC & TAPE LIBRARY Recording Developments oflcr loan 

facilities of their thousands of Discs 
(45's. 78's. LP's) and Tapes. 

WE WILL PRODUCE PRO- GRAMMES of your choice (Pop. 
Classical, Comedy. Background. Party) 
with or without introductions. Your 
own tape used if required. 

ALSO FULLY EQUIPPED STUDIO 
(300 sq. ft.) for solo, group orchestral, 
choirs, etc. 

All enquiries lo ; 75. Cramllugton 
Road. BIRMINGHAM 22A. (Tele- 
phone; GRE 3779.) 

FOR SALE 
FERROGRAPH 5A <7J and 3} ins) complete with leather travelling case, 

Reslo RBT Microphone and Trans- 
former. 2 years old. rarely used. £75 
o.n.o. Box 463. TRM. 

FERROGRAPH Scries l t7j and 
31 ips). complete with microphone and handbook. Excellent condition. 
£65. Box 467. TRM. 

GEVAERT new boxed Recording 
Tapes: 600 ft. (51 in. spool) at 9s. each 
or 6 for 50s. GRUNDIG 2-transistor 
Pre-amplifiers suitable for boosting 
microphones and tape head monitoring 
—listed at 45 gns —OFFERED NEW 
and boxed at 57s. 6d. each, LEE 
ELECTRONICS. 400. Edgware Road. 
W.2. PADdington 5521. 
VINTAGE SOUND-MIRROR Tape 
Recorder with 3 metal spools ol paper and very early plastic tape, 
service details, circu|:l. etc. Good 
condition. £19. JOY. 6. Manor Road 
North, WALLINGTON. Surrey. 

NEW EQUIPMENT 
TAPE RECORDERS. SAVE FROM 

30 per cent to 60 per cent on the 
original price. I.argc slocks of second- 
hand, new, shop-soiled machines. All guaranteed. Obtainable on our NO 
INTEREST TERMS. Best part ex- 
change allowances on your existing 
equipment. CALL. WRITE. PHONE 
today for free list. Quotation and 
details. Our Mail Order covers the 
whole Country.—R. E. W. Earlsficld 
Ltd., 266, Upper Tooting Road. 
London. S.W.I7. BALham 9174-5. 

INDEX TO 

ADVERTISERS 
A. Brown & Sons Ltd  316 Agfa-Gevacrl Ltd  Back cover 
Ampcx (Great Britain) Ltd  307 
Bang & Olufsen U.K. Sales 

Division   302 
Berean Forward Movement .... 333 
Bosch Ltd  308 
Brenell Engineering Co. Ltd. . 306 
Brockley trading Co  333 
Cadmium Nickel Batteries Ltd. 309 
Charlesworth's of Crewe Ltd. . . 328 
Concert Recording   329 
Cusslns & Light Ltd  328 
Daystrom Ltd  324 
Dual Electronics Ltd  314 Educational Recordings   333 
Elstone Electronics Ltd  304 
Francis of Streatham   316 
Global Products   333 
Grampian Reproducers Ltd  320 
Greene & Cooper Ltd  326 
High gate Acoustics   324 
Institute of Sleeplearning   320 
Jordan Watts Ltd  316 
Leda Tapes   320 
Lee Electronics   326 
Magnegraph   326 
Massey's Centre of Sound   326 
Minnesota Mining & Manufac- 

turing Co. Ltd  305 NuSound   303 
Rapid Recording Service   320 
Recording Machines Ltd  327 
R.E.W. Earlsficld Ltd  304 
Sheen Tape Recorder Centre Ltd. 327 
Sony U.K. Sales Division   335 
Tape Recorder Centre (Halifax) 329 
Tel-lee-Radio   327 
The Ferrograph Co. Ltd.   322 
Tom Molland Ltd  328 Worthing Tape Recorder Centre 328 

["rape recorder owners wishing to make contact with others of similar interests arc"! | invited to complete and return this form. (BLOCK LETTERS PLEASE) I 
| Name   Age   j 
j Address   | 

i  I 
I Special interests  I 
I Speeds available   Maximum spool size  J 
| Recorder owned J 
| Areas to be contacted    
I (.Unleu otherwise staled. I am prepared to accept tapes from any part of the world) | 
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INTERNATIONAL BRAND TAPE 
Finest quality American made Tape—of lowest ever prices! Fully g'teed 
3 in. Message tape, ISO ft  3/6 
3 in. Message tape, 225 ft  4/j * 
3 in. Message tape, 300 ft  
3i in. Triple play, 600 ft. Mylar. 
5 in. Double Play. 1,200 ft. Mylar 
5 in. Long play, 900 ft. Acetate... 
5 in. Standard play, 600 ft. PVC... 
5 in. Triple play, 1,800 ft. Mylar... 
5] in. Double play, 1,800 ft. Mylar 
BR0CKLEY TRADING CO, 

5f in. Long play. 1,200 ft. Acetate 12/6 
7 in. Standard play, 1,200 ft. Mylar 12/6 

7/6 • 7 in. Long play, 1,800 ft. Mylar... 19/6 
15/- i 7 in. Double play. 2,400 ft. Mylar 25/- 
15/- | 7 in. Long play. 1,800 ft. Acetate 15/- 
10/- 7 in. Triple play, 3,600 ft. Mylar... 58/6 
8/6 Post I/- per reel—4 reels & over Post Free 

35/- Clear Plastic Spools (empty): 3' 1/6, 
22/6 I 4- 2/-. 5" 21; 5f" 2/3, 7" 2/6. Post 6d. 

(Dept. TM), 378 Harrow Road, 
» Paddington, London. W.9 CUN 9530 

"PIONEERS IN SLEEP-LEARNING" 

THE COMPLETE PORTABLE SLEEP-0-MATIC UNIT 

Comprising two speed transistorised tape recorder, auto time switch, 
under pillow speaker and microphone. Price £27 10s., p. & p. 7s. 6d. 
Batteries 5$. extra. Mains Power Pack 50s. extra. 
Specialists in Sleep-Learning and Audio Learning, tapes on Mind 
Management; Positive Personality; Memory Training; How to Pass 
Examinations, etc. 
Free booklet of the above equipment, list of tapes and discs sent on receipt 
of postcard. 

EDUCATIONAL RECORDINGS LTD. 

Dept. T.R.M., 21, Bishops Close, Church Lane, London, E.I7 

—— GLOBAL PRODUCTS • 
Pre-recorded THEATRE ORGAN Tapes 
Buddy Cole. Harry J. Jenkins, Harold Hunt, 
Stanley Whittington, Jack Helyer, Vic Hammett 
and others. 3J ips, 2 track. 

S.A.E for the list of pre-recorded tapes and accessories 
Mail Order ONLY Trade inquiries welcomed 
P.O. BOX No. I, ROTHWELL, Kettering, NORTHANTS 

£1 plus Is. pose 
and packing 

The Berean 
(NON-SECTARIAN 
NON-DENOMINATIONAL 

| Forward Movement 

Loan of nearly 1,000 reliable expositions of the Bible e 
available on tape (3t ips) for cost of postage only | 
(free to the blind and infirm). Invaluable to all = 
Christians, from teachers to tyros; for Bible Study § 
groups or private meditation. Supporting literature 1 
also available. Send for free, complete list of tapes = 
and literature to. . . . 

22 FILEY ROAD. READING. Berks. | 

iiiiMimiiiiiiimiiiiMiiiiimmiiiiiiiiiiiiiiMMiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiiiiiiiiMiiiiiiiiiiiiiii 

ADVERTISEMENT INQUIRIES 

1 should like further information about the 

SERVICE 

I should like further information about the 

(product) mentioned on page of the 

  issue of TAPE 

ADDRESS 

Recording Magazine. 

NAME  products in which you are particularly 
interested. Fill in one coupon below 
for each inquiry, with your name and 
address in block capitals in each case. 
Then cut out the whole of this section, 
following the dotted line, fold as 
indicated overleaf and post to us. 

This is a special service for readers of 
" TAPE Recording Magazine." It (product) mentioned on page of the 
enables you without cost to get  |SSue 0f TAP^ 
fuller information about those Recording Magazine. 

September 1966 

NAME. 

ADDRESS 

September 1966 

I should like further information about the I should like further information about the I should like further information about the 

(product) mentioned on page of the (product) mentioned on page of the (product) mentioned on page of the 

Recording Magazine. 

NAME  

ADDRESS   

issue of TAPE , issue of TAPE 
Recording Magazine. 

NAME  

ADDRESS   

issue of TAPE 
Recording Magazine. 

NAME  

ADDRESS   

September 1966 September 1966 September 1966 
SSi 
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ONLY ENGLISH ANNUAL TO DEAL EXCLUSIVELY WITH TAPE RECORDING 

SEND NOW FOR USEFUL 1966 EDITION 

Fill-in & Post this Coupon with Remittance Today! 

To: TAPE Recording Magazine, 7 TUDOR STREET, LONDON, E.C.4 
Please send me copy(ies) of TAPE Recording YEAR BOOK 1966, at 7s. 6d 
(U.S.A. SI.25) per copy POST FREE. I enclose remittance. 

NAME   
ADDRESS. 

TAPE YEAR BOOK 

the Recordist's Reference 

* The only available up-to-date catalogue of EVERY TAPE RECORDER 
on the market with full specifications, price, etc., plus photographs. 
Review of tape developments during the past year. 

■jc Manufacturers, dealers and Club Secretaries' addresses. 
■fr GLOSSARY of technical terms, " at-a-glance " tabulated catalogues of microphones 

tuners, mixers, and associated accessories: Magnetic Tape Charts, etc. 
On sale at bookstalls or direct from publishers using coupon above 

PRICE 

7/6 
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Outstanding 

Quality 

The compact TC200 stereophonic tape recorder 

FEATURES ■ Complete 4 track stereophonic and monophonic tape recording 

system ■ Compact and light weight ■ 2 full range balanced satellite speaker systems 

■ Public address ■ Sound-on-sound recording ■ Variable tone control ■ 2 VU meters 

■ Instant stop, individual track selection ■ Individual level controls on each channel 

■ 2 SOIMY F-96 dynamic microphones with other accessories ■ Price 72 gns. 

Power requirements 100. 110. 117. 125, 220. 240 volts 70 watts, 
50/60 c/s 

Tape speeds Instantaneous selection 3J ips or 7a 'ps 
Frequency Response 50-14.000 cps at 7i ips iSdB 50-10,000 cps 

at 33 ips 
Signal-to-Noise Ratio 46 dB 

(per channel) 
Wow and Flutter Less than 0.19% at 7J ips Less than 0.25% at 33 ips 
Erase Head In-line quarter track 
Record/Playback Head In-line quarter track 
Bias F'eauency Apptox. 55 Kc/s 
Level Indication Two Level Meiers 
Level Controls Individual Controls on each channel for playback 

and record 
Tone control 1 Tone Control for treble boost or roll-o'f operates 

both channels simultaneously 

SPECIFICATIONS 
Editing Facilities 

Reels 
Outputs 
Inputs 
Power Output 
Tube Complement 
Transistor 
Diodes 
Weight 
Dimensions 

Instant Slop Lever. Automatic Tape Lifters, Fast 
Forwaro and Rewind, Manual Cueing and Digital 
Tape Counter 
1' or smaller 
8 ohm Soeaker outputs or high impedance line 
outputs selectable by switch (2) 
Low impedance Micophone inputs (2) High 
Impedance Auxiliary inputs (2) 
Max. 1.5 watts 
6267 (2). 30MP23 (3) 
2SD64 (2) 
1T22G (21, 1 SI 25 (1) 
Approx. 27 lbs. 
15-Wx SIT H x 153" D 

RESEARCH MAKES THE DIFFERENCE 

For full details write to 

Geoffrey Smith, Sony U.K. Sales Division, Mercia Road, Gloucester. 

Tel: Gloucester 26841. London Showroom. 70-71 Welbeck St, London W.I. 
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Agfa-Gevaert 

famous for films 

and terrific 

on tape! 

- A 

Wi 

jS**1. 

Ulili'Ulin^ I llMU' rHi' r. 

With their high reputation for quality and 
reliability in the photographic field. Agfa- 
Gevaert is a name you can always trust. 
The superior sound quality and extreme tensile 
strength of the Agfa-Gevaert range of 
magnetic recording tapes, is a result of the 
long and successful experience of Agfa- 
Gevaert in perfecting their tapes to meet the 
demands of amateurs and professionals alike. 
They give you perfectly balanced sound repro- 
duction over the whole tonal range, and their 
pre-siressed Polyester base provides that 

extra resistance to stretch and breakage. 
Agfa-Gevaert tapes are manufactured in three 
basic types all on pre-siressed polyester base: 
Long Play with high tensile strength and high 
output. 
Double Play recommended for use with both 
4 track and 2 track recorders. 
Triple Play developed specifically with port- 
able recorders in mind, enabling three 
times as much recording than obtained with 
"standard" tape. 

AGFAGEVAERT 

M 

Agfa-Gevaert Limited 
Great West Road ■ Brentford ■ Middlesex 
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